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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Input Pin Relative to Ground..............coooiiiiiiiiiiii e, -0.5V to +5.5V
Voltage Range on Any Output Pin Relative to Ground...............ccoooiiiiiiiiiii e, -0.5V to (V¢es + 0.5V)
Voltage Range on Vggz Relative 10 Ground...... ..o -0.5V to +3.6V
Voltage Range on Vggr Relative 10 Ground...... ..o -0.3V to +2.0V
Operating Temperature RANGE. ... e -40°C to +85°C
JUNCHION TeMPEIatUIE. ... e +150°C max
Storage Temperature RANGE. . ... ... e -55°C to +160°C
Soldering TemMPerature.........c.ouiuiu e See IPC/JEDEC J-STD-020 Standard

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is
not implied. Exposure to absolute maximum rating conditions for extended periods can affect device reliability.

DC ELECTRICAL CHARACTERISTICS
(Vees = 3.0V t0 3.6V, Vet = 1.8V +£10%, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL MIN TYP MAX UNITS
Supply Voltage (Vcces) (Note 2) Vces 3.0 3.3 3.6 \%
Power-Fail Warning (Vccs) (Note 3) Vprws 2.85 3.00 3.15 \Y
« |Power-Fail Reset Voltage (Vccs) (Note 3) VRsT3 2.76 2.90 3.05 \%
8 Active Mode Current (Vccs) (Note 4) lces 16 35 mA
> [Idle Mode Current (Vccs) (Note 4) libLEs 7 15 mA
Stop Mode Current (Vccs) (Not 4) Istop3 1 10 pA
Stop Mode Current, Bandgap Enabled (Vccs) (Note 4) IspeG3 100 150 uA
Supply Voltage (Vcc1) (Note 2) Veei 1.62 1.8 1.98 \Y
Power-Fail Warning (Vcc1) (Note 5) Verw1 1.52 1.60 1.68 \%
« |Power-Fail Reset Voltage (Vcc1) (Note 5) VRsT1 1.47 1.55 1.63 \Y
8 Active Mode Current (Vcc1) (Note 4) lccn 30 60 mA
= [idle Mode Current (Vce1) (Note 4) lipLE1 20 50 mA
Stop Mode Current (Vcct) (Note 4) IsTop1 3 20 mA
Stop Mode Current, Bandgap Enabled (Vcc1) (Note 4) IspBG1 3 20 mA
Input Low Level Vi1 0.8 V
Input Low Level for XTAL1, RST, OW Viz 1.0 \Y
Input High Level Vin1 2.0 \
Input High Level for XTAL1, RST, OW Vin2 2.4 \%
Output Low Current for Port 1, 3—7 at VoL = 0.4V loLt 6 10 mA
Output Low Current for Port 0, 2, TX_EN, TXD[3:0], MDC, MDIO, RSTOL
, ALE, PSEN, and Ports 3—7 (when used as any of the following: A21— loL2 12 20 mA
A0, WR, RD, CE0-7, PCEO-3) at VoL = 0.4V (Note 6)
Output Low Current for OW, OWSTP at Vo = 0.4V lots 10 16 mA
Output High Current for Port 1, 3-7 at Von = Vces - 0.4V (Note 7) lon1 -75 -50 pA
Output High Current for Port 1, 3-7 at Von= Vces - 0.4V (Note 8) lonz -8 -4 mA
Output High Current for Port 0, 2, TX_EN, TXD[3:0], MDC, MDIO,
RSTOL, ALE, PSEN, and Ports 3—7 (when used as any of the following: loHs -16 -8 mA
A21-A0, WR, RD, CEO0-7, PCEO0-3) at Von = Vces - 0.4V (Notes 6, 9)
Input Low Current for Port 1-7 at 0.4V (Note 10) e -50 -20 -10 pA
Logic 1-to-0 Transition Current for Port 1, 3—7 (Note 11) It -650 -400 pA
Input Leakage Current, Port 0 Bus Mode, V. = 0.8V (Note 12) ItHo 20 50 200 pA
Input Leakage Current, Port 0 Bus Mode, V|4 = 2.0V (Note 12) ITLo -200 -50 -20 pA
Input Leakage Current, Input Mode (Note 13) I -10 0 10 pA
RST Pulldown Resistance RrsT 50 100 200 kQ
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Note 1:
Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

Note 10:

Note 11:

Note 12:

Note 13:

Specifications to -40°C are guaranteed by design and not production tested.

The user should note that this part is tested and guaranteed to operate down to Vccs = 3.0V and Vecr = 1.62V, while the reset
thresholds for those supplies, Vrsts and Vgrst1 respectively, may be above or below those points. When the reset threshold for a
given supply is greater than the guaranteed minimum operating voltage, that reset threshold should be considered the minimum
operating point since execution ceases once the part enters the reset state. When the reset threshold for a given supply is lower
than the guaranteed minimum operating voltage, there exists a range of voltages for either supply, (Vrsts < Vecs < 1.62V) or (Vrst1
< Veer < 3.0V), where the processor’s operation is not guaranteed, and the reset trip point has not been reached. This should not
be an issue in most applications, but should be considered when proper operation must be maintained at all times. For these
applications, it may be desirable to use a more accurate external reset.

While the specifications for Veews and Vrsts overlap, the design of the hardware makes it such that this is not possible. Within the
ranges given, there is a guaranteed separation between these two voltages.

Current measured with 75MHz clock source on XTAL1, Vees = 3.6V, Veer = 2.0V, EA and RST = 0V, Port0 = Vg, all other pins
disconnected.

While the specifications for Veew1and Vrst1 overlap, the design of the hardware makes it such that this is not possible. Within the
ranges given, there will be a guaranteed separation between these two voltages.

Certain pins exhibit stronger drive capability when being used to add@ external memory. These pins and associated memory
interface function (in parentheses) are as follows: Port 3.6-3.7 (WR, RD), Port 4 (CEOQ-3, A16-A19), Port 5.4-5.7 (PCEO0-3), Port
6.0-6.5 (CE4-7, A20, A21), Port 7 (demultiplexed mode A0-A7).

This measurement reflects the weak 1/0 pullup state that persists following the momentary strong 0 to 1 port pin drive (Vo). This
I/0 pin state can be achieved by applying RST = Vs,

The measurement reflects the momentary strong port pin drive during a 0-to-1 transition in /O mode. During this period, a one shot
circuit drives the ports hard for two clock cycles. A weak pullup device (Von1) remains in effect following the strong two-clock cycle
drive. If a port 4 or 6 pin is functioning in memory mode with pin state of 0 and the SFR bit contains a 1, changing the pin to an /0
mode (by writing to PACNT, for example) does not enable the two-cycle strong pullup.

Port 3 pins 3.6 (WR) and 3.7(RD) have a stronger than normal pullup drive for only one system clock period following the
transition of either WR or RD fromaOtoa 1.

This is the current required from an external circuit to hold a logic low level on an 1/O pin while the corresponding port latch bit is set
to 1. This is only the current required to hold the low level; transitions from 1 to 0 on an I/O pin also have to overcome the transition
current.

Following the 0 to 1 one-shot timeout, ports in /O mode source transition current when being pulled down externally. It reaches a
maximum at approximately 2V.

During external addressing mode, weak latches are used to maintain the previously driven state on the pin until such time that the
Port 0 pin is driven by an external memory source.

The OW pin (when configured to output a 1) at Viy = 5.5V, EA, MUX, and all Mll inputs (TXCLk, RXCLk, RX_DV, RX_ER,
RXD[3:0], CRS, COL, MDIO) at Viy = 3.6V.
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AC ELECTRICAL CHARACTERISTICS (MULTIPLEXED ADDRESS/DATA BUS)
(Vees = 3.0V 10 3.6V, Veeq = 1.8V £10%, Ta = -40°C to +85°C.) (Note 1)

75MHz VARIABLE CLOCK
PARAMETER SYMBOL MIN VAX VIN MAX UNITS

External Crystal Frequency 4 40

Clock Mutliplier 2X Mode 1/teik 16 37.5 MHz

Clock Multiplier 4X Mode 11 18.75
External Clock Oscillator Frequency DC 75

Clock Mutliplier 2X Mode 1/t 16 37.5 MHz

Clock Multiplier 4X Mode 11 18.75
ALE Pulse Width tLHLL 15.0 tCLCL + tCHCL -5 ns
Port 0 Instruction Address Valid to ALE Low taviL 1.7 tcHeL - 5 ns
Address Hold After ALE Low tLiax 4.7 tcLen - 2 ns
ALE Low to Valid Instruction In tuv 14.3 2tcLeL + toLcn- 19 ns
ALE Low to PSEN Low tpL 3.7 tcLen - 3 ns
PSEN Pulse Width tpLPH 21.7 2tcieL-5 ns
PSEN Low to Valid Instruction In tpLiv 8.7 2tcLeL -18 ns
Input Instruction Hold After PSEN texix 0 0 ns
Input Instruction Float After PSEN texiz 8.3 tereL -5 ns
Port 0 Address to Valid Instruction In tavivo 21.0 3tcLeL - 19 ns
Port 2, 4, 6 Add Port 4 CE to Valid
Inc;truc,:tio,n In resserre o el tavivz 24.1 Sterer + toren - 22 ns
PSEN Low to Address Float teLAz 0 0 ns

Note 1: AC electrical characteristics assume 50% duty cycle for the oscillator, oscillator frequency < 75MHz, and are not 100% production
tested, but are guaranteed by design.

Note 2: All parameters apply to both commercial and industrial temperature operation, unless otherwise noted.

Note 3: teLews teLens teroL are time periods associated with the internal system clock and are related to the external clock (tcik) as defined in
the External Clock Oscillator (XTAL1) Characteristics table.

Note 4: The precalculated 75MHz MIN/MAX timing specifications assume an exact 50% duty cycle.

Note 5: All signals guaranteed with load capacitance of 80pF except Port 0, Port 2, ALE, PSEN, RD, and WR with 100pF. The following
signals, when configured for memory interface, are also characterized with 100pF loading: Port 4 (CE0-3, A16—A19), Port 5.4-5.7
(PCEO0-3), Port 6.0-6.5 (CE4-7, A20, A21), Port 7 (demultiplexed mode A0-A7).

Note 6: For high-frequency operation, special attention should be paid to the float times of the interfaced memory devices so as to avoid
bus contention.

Note 7: References to the XTAL, XTAL1 or CLK signal in timing diagrams is to assist in determining the relative occurrence of events, not

for determing absolute signal timing with respect to the external clock.
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EXTERNAL CLOCK OSCILLATOR (XTAL1) CHARACTERISTICS

PARAMETER SYMBOL MIN MAX UNITS
. . See External Clock
Clock Oscillator Period teik Oscillator Frequency
Clock Symmetry at 0.5 X Vces tcH 0.45 tcik 0.55 tcik ns
Clock Rise Time tcr 3 ns
Clock Fall Time tcr 3 ns

EXTERNAL CLOCK DRIVE

XTAL1

SYSTEM CLOCK TIME PERIODS (tcicy, tchel, teich)

SYSTEM CLOCK HIGH (tchcL ) AND
SYSTEM CLOCK SELECTION SYSTEM CLOCK SYSTEM CLOCK LOW (tcich)
P CD1 CDO PERIOD tcLcL MIN MAX
1 0 0 tck / 4 0.45 (tcik / 4) 0.55 (tcik / 4)
0 0 0 tok / 2 0.45 (tcik / 2) 0.55 (tcik / 2)
X 1 0 tek 0.45 tcik 0.55 tcik
X 1 1 256 tcik 0.45 (256 tcik 0.55 (256 tcik

Note 1: Figure 21 shows a detailed description and illustration of the system clock selection.
Note 2: When an external clock oscillator is used in conjunction with the default system clock selection (CD1:CDO = 10b), the
minimum/maximum system clock high (tcuc) and system clock low (tc.cr) periods are directly related to clock oscillator duty cycle.

MOVX CHARACTERISTICS (MULTIPLEXED ADDRESS/DATA BUS) (Note 1)
(Vees = 3.0V 10 3.6V, Veey = 1.8V £10%, T, = -40 °C to +85°C.)

STRETCH VALUES
PARAMETER SYMBOL MIN MAX UNITS Csr (MD2:0)
tereL + teneL - 5 Cst=0
MOVX ALE Pulse Width tLHLL2 2tcLcL -5 ns 1<Cst<3
6tcicL -5 4<Csr<7
Port 0 MOVX Address Valid ¢ ECHCL - : ns 1<C§:T =S3
to ALE Low AVLL2 CcLCL - <Cst<
StcicL - 6 4<Cst<7
t -2 Cst=0
Port 0 MOVX Address Hold |  tuax ro— s e
after ALE Low and tyaxs CLCL = ST =
SteicL - 2 4<Csr<7
RD Pulse Width (P3.7 or ¢ 2tcicL -5 ns Csr=0
PSEN) RLRH (4 X CST) tcreL - 3 1<Csr<7
_ . 2tcicL -5 Cst=0
t ns
WR Pulse Width (P3.6) WLWH (4 x Cor) torcr - 3 1<Cer<7
RD (P3.7 or PSEN) Low to trLov 2tcicL - 18 ns Csr=0
Valid Data In (4 x Csr) tereL - 18 1<Csr<7
Data Hold After RD (P3.7 or
. tRHDX -2 ns
PSEN) High
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STRETCH VALUES
PARAMETER SYMBOL MIN MAX UNITS Cst (MD2:0)
Data Float After RD (P3.7 or ez ZttCLCL '_55 ns 1<CET _S 3
PSEN) High CLCL <Cgsr <
BtcLcL - 5 4<Cst<7
2tcicl +toich - 19 Cst=0
ALE Low to Valid Data In tLipy (4 X CsT + 1) tcLcL - 19 ns 1<Cst<3
(4XC3T+5)tC|_C|_-19 4<Cst<7
. 3tereL - 19 Csr=0
IF:]ort 0 Address to Valid Data tAvDYO @ x Cor + 2)ioro - 19 ns T<Cor <3
(4 x Cst + 10)tcicL - 20 4<Csr<7
3tcicl + toich - 22 Csr=0
Port 2, 4, 6 Address, POFT[ 4 (4 x Cst + 2)tcLeL + toien - 1< Cer < 3
CE, or Port 5 PCE to Valid tavovz 22 ns = VST =
Data In (4xCst + 102);CLCL + tcLeH - 4<Cer<7
ALE Low to (RD or PSEN) or focn - 3 toen + 6 Csr=0
WR Low tiowe torcL - 3 tolcL + 6 ns 1<Cst<3
StcreL -3 StoicL + 6 4<Cs7<7
MAddEs to (RD or tavwio 2ttC(I3_LC(I3_L_—66.55 ns 1 SS(; . S 3
PSEN) or WR Low : s
10tcLcL =7 4<Cst<7
Port 2, 4 Address, Port 4 CE, teroL + teich - 7 Cst=0
Port 5 PCE, to (RD or PSEN) tavwi2 2tcieL +teicn -7 ns 1<Cst<3
or WR Low 10tcLoL + telch - 7 4<Csr<7
Data Valid to WR Transition tavwx 0 ns
tolcL -5 CsT=0
Data Hold After WR High twhax 2cicL-8 ns 1<Csr<3
btcLcL - 8 4<Cst<7
RD Low to Address Float trLAZ (Note 2) 0<Csr <7
R . -2.5 6 CST =0
,(A\IT_DE or PSEN) or WR High to twhLH toroL — 2.5 toroL + 6 ns 1<Cer<3
BtcrcL — 2.5 StcicL + 6 4<Cst<7
(RD or PSEN) or WR High to tener -5 tereL + 13 Cst=0
Port 4 CE or Port 5 PCE twHLH2 tccL + teheL - 5 teLoL + toHel + 13 ns 1<Cs7<3
High StcicL + tcHeL - 5 StcicL + toHel + 13 4<Cst<7
Note 1: AC electrical characteristics assume 50% duty cycle for the oscillator, oscillator frequency < 756MHz, and are not 100% production
tested, but are guaranteed by design.
Note 2: For a MOVX read operation, on the falling edge of ALE, Port 0 is held by a weak latch until overdriven by external memory.
Note 3: All parameters apply to both commercial and industrial temperature operation, unless otherwise noted.
Note 4: CST is the stretch cycle value as determined by the MD2, MD1, and MDO bits of the CKCON register. tcicL , tcicn , tenel are time
periods associated with the internal system clock and are related to the external clock. See the System Clock Time Periods table.
Note 5: Al signals characterized with load capacitance of 80pF except Port 0, Port 2, ALE, PSEN, RD, and WR with 100pF. The
following signals, when configured for memory interface, are also characterized with 100pF loading: Port 4 (CEO0-3, A16—A19), Port
5.4-5.7 (PCEO0-3), Port 6.0-6.5 (CE4-7, A20, A21), Port 7 (demultiplexed mode A0-A7).
Note 6: References to the XTAL, XTAL1 or CLK signal in the timing diagrams are to assist in determining the relative occurrence of events,

not for determining absolute signal timing with respect to the external clock.
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j«— MOVX Instruction Fetch —se— Second Machine Cycle —»l«— Third Machine Cycle
c2 _ c3 _ c4 _ c1 c2 Cc3

Lot | 2| cs

—sle— Fourth Machine Cycle —s— Fifth Tarough Eighth

Machine Cycle
c1| c2| c3| ca | ct=————cs

—»i+— Nineth Machine Cycle —»

E_o.__om_o@_ﬁ c1 | c2

c4 1
yraet [ N S AN N [ N T T T A S e e A S L N A S A W [\
4—TLHLL —» . TLHLL? > ¢ {
AE ] TV f | 5 " ]
TAVLL - 4 e TPLPH—» < TLLWL » MJ Hn,.m TWHLH
PSEN o g e S —
TUPL|— s e TLLAXZ ——bl———> TOVWK
WR TPLAZ e (TPXIZ—¥ 4 |e TAVLLZ 4 N "
TLLAX ——m» -+ TPXIX —» 1.1 ({4 (4 TWHQX »
PORTO ) A0A7 }—(INSTR.IN| ) }— ADDRESS A0 - A7 P /| PROCESSOR DATA GUT o A0-AT
4— TAVIVO —¥ “ TAVWLO »
PORT 2 ADDRESS A8-A15 X ADDRESS A8 - A15 i { X
TAVIVZ ——» “ TAVWLZ >
PORT4-CE0-3 | | _ " Y f
PORTE - CE4-7 14 i
PORT 4/6 Addr Address A16 - A21 b4 Address A16 - A21 ) ¥

)]

PORT5 - PCEO-3

«— MOVX Instruction Fetch —»+— Second Machine Cycle —»«— Third Machine Cycle

9_3_8

Q__O.,_Ow Om_g_o.__ Om_nm_g c1——

W

—#a— Fourth Machine e e Fifth Through Eighth
Cvd Machine Cycle

Multiplexed Address/Data 9 Cycle CEQ-7 MOVX Write

—»l+— Nineth Machine Cycle —»

c4 c1 c2 c3 c4 _ c1 c2

c1 cz C3 c4 -——=C3
A M M N e S e N N e N e e e R e e N e atat sl
XTaL1 o ) ) [ A VY A WY A VY A W ) 5 [ [ N [ A (N Y L A W S W
“—TLHLL—> m TLHLL? » TLLDV » ¢
T TV - \ S |
ALE / ] / b D) | -
TAVIL M o ool TAVDVO VTRV . s .
PSEN | TRy LR, " D) )
|
TLLPL - TLLAXS o STTRLRH >
— [{4 [{4
RD TPLAZ- b TPXIZ—b e “TAVLLZ - N PR
TLLax - TRXIX ¥ [ g TAVWL - _AI._.m_L..N TRHDX
PORTO ) AGAT |—{iNsTR. N ) }—{ ADDRESS AJ - A7 [ 7 /) oatamn ] AD-A7
 e—TAVIVO —» « TAVWLZ N
PORT2 | ADDRESS AB-A15 ADDRESS A8 - A15 Vi { X
| TAVIVZ— TAVDV2 =
PORT 4 - CE0-3 S M " f !
PORT 6 - CE4-7 « s
PORT 4/6 Addr . ADDRESS A16 - A21 ADDRESS A16 - A21 { )i )y

PORT 5 - PCED-3

Multiplexed Address/Data 3 Cycle CE0-7 MOVX Read
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<+— MOVX Instruction Fetch —»le— Second Machine Cycle —»<— Third Machine Cycle

c1 c2 c3
xraut [\ S\ [
4— TLHLL—»
s

ALE

/ 1 —

TAVLL—» - TPLPH 3

PSEN / \ TPLIV !
TLLPL ——»

Q__Q_

f \ f \

— - — — -

c4 Cc1 c2 Cc3 c4 c1

— e — — e —

[ — — — - — —

f
TLHLLZ »

I
!

—»4— Fourth Machine Cycle —»fa— Fifth Through Eighth
c2 | c3| ca | o

—»ie—  Nineth Machine Cycle —»

c4 c1 c2 Cc3 c4 c1 c2

WR TPLAZ
TLLAX ——m

TPXIZ—» -

TAVLLZ

TPXIX—» - —

PORTO —{ ava7

INSTR.IN| ) ——|

ADDRESS AD - AT

— /. o~/ /.~
LS LS r|.__ __[__ [__ __r|.__ __[
1 \
TWHLH > T
TWHGX l
(|  PROGESSOR DATA QUT LA A0-AT

4—TAVIVD —»

TAVWLO

PORT2 | ADDRESS AB-A1S ¥

ADDRESS AB - A15

b TAVIVZ —» - - TAVWLZ -
PORT 4 - CE0-3 | i
PORT 6 - CE4-T E—
PORT 4/6 Addr | ADDRESS A16 - A21 X ADDRESS A16 - A21 W
S
PORT 5 - PCE0-3 /

'— MOVX Instruction Fetch —sle— Second Machine Cycle —»— Third Machine Cycle —»— Fourth Machine Cycle —sle— Fifth Through Eighth

cs | ¢t

c4 | ct=——-——-c3

Multiplexed Address/Data # Cycle PCE(-3 MOVX Write

—»+— Nineth Machine Cycle —»

c4 c1 c2 Cc3 c4 c1 c2

c1 _ cz2 c3 c4 c1 cz2 Cc3 c4 c1
XTALY _____ ___.|.__ _,I___ ____[_____ ___.|.____ __,I_ .|.___ _,I___ ____I___ __.|.____ __I___ ____I___ __.|.__
TLHLL—# - TLHLL2 >4 TLLOV
ALE Nﬂ \— TLLIV—» __h \
! L i /
TAVLL-Y 4 TPLPH-» TAVDVO
PSEN | [ TPUV - TLLWL
TLLPL——» e - TLLAX3
a TPLAZ TPXIZ—» -~ TAVLL2 »
TLLAX M & TPXIX—¥ TAVIWLO

L
) /«——» TRHDZ
* TRHDX 4

ADDRESS AD - A7

W 7 e

PORTO ) ABAT }—{INSTR.IN vv.|.x

4+ TAVIVO —»

TAVWL2

PORT 2 b ADDRESS A8-A15 X ADDRESS A8 - 415 X
“+—— TAVIVZ —* - TAVDV2
S _
PORT 4 - CE0-3 | \
PORT 6 - CE4-T E—
PORT 4/6 Addr ADDRESS A16 - A21 X ADDRESS A6 - A21 b
.

PORT 5 - PCE0-3

Multiplexed Address/Data 9 Cycle PCE0-3 MOVX Raad
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MULTIPLEXED, 2-CYCLE DATA MEMORY PCEO-3 READ

LAST CYCLE FIRST SECOND NEXT
|[€— OF PREVIOUS —{€—— MACHINE ——P{—— MACHINE —— {4~ INSTRUCTION —Pj
INSTRUCTION CYCLE CYCLE MACHINE CYCLE

| €————— MOVX INSTRUCTION ————
| c1 | cea|cs|ca|cri|ca|ca|ca|ct|ca|cs|calcri|ca]|cs|cal
CLK

ALE I |
PSEN | | .
RD ORWR
PORT O

ﬁ
l
{i

L | L

! L
AC-A DO-D7 )—(Ao-m)—( DO—D? HAO—ATHDO—DT' ! XAO-AT)—(

I ]
N %
I | ¥ 1
MOVX INSTR. ADDRESST ! NEXT INSTR. ADDR. TMOVX DATA ADDR ! MOVX READ DATA

3
b ! ! i ; +———MOVX WRITE DATA
b MOVX INSTR, ! NEXT INSTR. READ i H
[l 1 ] 1 1 ) 1 1 3
PORT 2 3( I ABAIS 1 W1 ABATS PXC AeAs X AB-A15
I ] ] 1 [) 1 1 3
PORT 4-CEO-3 — BE — —
PORT6-CE4-7 | i | P ] l
PORT 5-PCE03 | ' ' |1
] ] ] 1 (1
PORT 4/6 ADDRESS W Al6-a21 W Al6-A2] W AsAz X Al&-AZl
MULTIPLEXED, 2-CYCLE DATA MEMORY CEO-7 READ
LAST CYCLE FIRST SECOND NEXT
|€— OF PREVIOUS —Pjd— mcmne —Pj{d—— MACHINE —P}4— INSTRUCTION —P
INSTRUCTION CYCLE MACHINE CYCLE

i FMOVK INSTRUCTION.
|c1|ca|ca|ca|ci|ca]|es|ce|ct{ce|cs|ce|ct]ca|es]cal

alpipinipinininl
P o o T I o I
T s N i B

RD AND WR

J_
(

:
i
g

g I

AO-A DO-D?7

:
L

[]
]
3
lNSTR ADDRESS | | NEXT INSTR. ADDR. uovxmmmm

i | i
l MOVX INSTR. l NEXT INSTR. READ o
1 1 . r
PORT 2 i ):( ABA1S ! X t AB-A1S X AB-A15
H T f T ]
PORT 4 - CEO -3 | =
POF 1 1 I
PORT 6 - CE4-7 i ; i
PORPORT 4/6 ADDRESS A16A16-A21 K AIBIAI6-AZ1 K AIBIATE-A21 X AIBA16-A2]

MO

-_-.._§....

L
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MULTIPLEXED, 2-CYCLE DATA MEMORY CEQ-7 WRITE

LAST CYCLE FIRST SECOND NEXT
j€— OF PREVIOUS —»{¢—— MACHINE —P»{€— MACHINE ——>{— INSTRUCTION —»|
INSTRUCTION CYCLE CYCLE MACHINE CYCLE

[ €————— MOVX INSTRUCTION ——
| c1] c2|ca|ca|ci|c2|ca|calct|ca|ca|ca|ct|ca|cs]|cal
CLK

ALE |_§_'_[
S I T e

f
|

L

WR

PORT 0 }—KAO—AH DO-D7 »—(A0-A7—D0o-D71 DO-DTE

' []
1
MOVX INSTR. ADDRESST NEXT INSTR. ADDR. TMO

|

— -><_-_-_ e e e R E e

XeoR—

g5

—4--+-0--

ATA ADDR.

!

MOVX READ DATA

] 1
1
i l MOVX INSTR.
1

: NEXT INSTR. REA

t
] 1
porr2 (1 ABAIs 1 % AsA1s 1 X AB-AT5 AB-A15
pE—— \ 1
PORT 4 - CEO- 3 =+ '—'—1| I—'—l. i—l—l
PORT6-CE4-7 | : i .
1
PORT 4/46 ADDRESS :}( A16 -A2] X Al6-A21 X A16 -A2] )-:( Al6 -AZ1
MULTIPLEXED, 3-CYCLE DATA MEMORY PCEO-3 READ OR WRITE
NEXT
LAST CYCLE FIRST SECOND THIRD INSTRUCTION
- OF PREVIOUS P€— MACHINE —P{€— MACHINE —P{€— MACHINE —P{€ MACHINE P
INSTRUCTION CYCLE CYCLE CYCLE CYCLE

|4————— MOVX INSTRUCTION ———
| c1|c2|c3|ca|cr]|c2|ca|ca|ct|cz|ca|ca|cr|cz|ca|ca|ci|c2]|ca|cal

R

]
]
[
i
1
[}
i
[}
i
[}
|
|
i
|
l
|

' t
i
| P : .
] HEE] t [
RDORWR 1| V1l L 8
1 1 : i 1 1 1 [}
i ‘| ' : ' I : .
PORTO % d 0007 } AO—A? . DO-D7 S : Dfmv
i : S 1 : | |
1 ]
! EXT INSTR. ADDR. T MOVX DATA ADDR. MOVX READ DM-A
. : ] l
1
- MOVX INSTR. | lNEXTINSTR :READ MOVXWIRITEDATA
| /T ™\ /T T T T
PORT 2 : :[ AB-A15 ,):( A8-A15 )!(i A8-A15 i>l<: AB-A15
! HE HE|
PORT 4-CE0-3 —‘—I. i 1 b
PORT6-CE4-7 | ' b Do
PORT 5 - PCEG-3 i ! i | l i
]
] 1 i 1
PORT 4/6 ADDRESS A16-A21 A16-A21 A A6 -A21 X A16-A21
[} 0 [
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MULTIPLEXED, 3-CYCLE DATA MEMORY CEO-7 READ

LAST CYCLE FIRST SECOND THIRD
{€-OF PREVIOUS -P{€— MACHINE —P{€— MACHINE —P{€— MACHINE ->|<~INSTRUCTI0N-|»|
INSTRUCTION CYCLE CYCLE CYCLE MACHINE
|¢————— MOVX INSTRUCTION —————p CYCLE

| c1|c2|ca|ca]ci|cz|ca|cs|ct|ca|ca|calci|cz|ca|ca|ct|c2|cs|ca|
CLK

Ry S =

1
1
1
1
1
1
1
1
1
1
T
1
I
1
1

=

DO-D7

@

1
1
1
1
1
1
1
]
1
'
'
\
1
'
O

1
! i
NEXT MOVX DATA ADDR.

1
]
MOVX INSTR. INSTR. ADDR. || MOVX WRITE DATA
ADDR. : | : [ l Ci
P MOVX INSTR. |  NEXTINSTR. :R'?‘D ‘ i !
T TN/ T T T T 1
PORT 2 : E AB-A15 | Xi AS-A1E 1 : 5 AB-A15 )!( 1 AB-A15
PORT 4-CEG—3 "——I' —-—l —L—i
- ] ] 1 ]
PORT6-CE4-7 | i i i
] 1 1 1
PORT 4/6 ADDRESS X Al6-a21 X Al6-a21 X Al6-AZ]1 X A16-A21

MULTIPLEXED, 3-CYCLE DATA MEMORY CEO-7 WRITE

NEXT

LAST CYCLE FIRST SECOND THIRD INSTRUCTION
{4-OF PREVIOUS P{4-— MACHINE —Pi{e— MACHINE —I»— MACHINE —Pld-""yocline P
INSTRUCTION CYCLE CYCLE CYCLE CYCLE

|€————— MOVXINSTRUCTION —py
| c1]|c2|caca|ct|ca|ca|ca|ct]|ez|ca|ca|ct|cafcs|calct|ca|cs|cal

Do-D7

& X

1

| ! + K

1 ' |

MOVX INSTR. NEXT INSTR. ADDR.n MOVX DATA ADDR. MOVX WRITE
ADDR.

AO-AT

CLK
[ P [ [ [ 1
AElT L L 1 L
PSEN| 1 1 i I i i i '
b L R i : i
T i TR ] 1
W a i I
[ : L0 1 ;
] i i
: [
1

——— g -
>

11
NEXT INS'I:R. READl

¥
t
| i MOVXINSTR 5 N
PORT2 K| ABAIS i)i(; AgA15 1 X | AB-A15 X ABALS
l T 1T e
PORT 4 - CEG— 3 —1 i_i_l _._! i_l_'
1 [} ]
PORT6-CE4-7 | ' i E |
i ) i
PORT 4/6 ADDRESS Al6-A21 K Alh-anl X A4 -AD X Al6-A2]
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MULTIPLEXED, 9-CYCLE DATA MEMORY PCEQO-3 READ OR WRITE

LAST FIFTH THRU NEXT
THIRD FO INSTRUCTION

[ SIE0T i MACHIE ot WACHKE i WAHNE i MACHNE Doit ECT ot MACHNE Do o oy
INSTRUCTION CYCLE CYCLE CYCLE CYCLE CYCLE CYCLE GCYOLE
| MOVX INSTRUCTION >
|c1|c2|ca|(:4|c1|cz|cs|c4|c1|c2|cs|c4|c1|cz|c3!c4]c1|cz|cs|c4|c1 ---------- 03|c4| c1|cz|c3|04| c1|cz|cs|c4|

o LML
—'—|—|

L] [] ]
T | ]
¥

Aasts
Py

PRpEe i gy,

1
I
¥
*
]
3
}
i
3

1
RD OR WR

MOVX input data |atched by processor

rorr Do) = /) B D)

]
¥
i
t
[}
|
|
i
[
t

[ T 1! 1 i
| i
MOVX I:IS'.TR:C;TION l 'N; : : : ‘ MOVX READ DATA
1 MOVX DATA
ADDRESS | INSTRUCTION | 4 { | "ADDRESS WRITE DATA
L ]

i MOVX NEXT INSTRUCTION
: : INSTRUCTION READ
1 /T

PORT 2 X: ABAIS X1 ABAS :):(i AB-AIS ¢ Q X1 asats
1
[ 1! 11 Y !
PORT 4 - CEO- 3 I—-—I 2
] (3} [}
PORT & - CE4—7 ﬂ E i |
PORT 5 PCED3 | : ! i
1 i ! 3 !
i ' i i
1
PORT 4/6 ADDRESSX A6 -A2] )K A6 -A21 ):( A16 -A21 ¢ Q X_AT6-A2]
MULTIPLEXED, 9-CYCLE DATA MEMORY CEO-7 READ
LAST FIFTH THRU NEXT
CYCLE OF FIRST SECOND THIRD FOURTH EIGHTH NINTH INSTRUCTION
MAGHINE MACHINE c MACHINE MACHINE
I‘I-NPS?'E\JCO'IPKS)N Pl ACHIN i pvsips >t MACHINE >4 ACHIN >4 MACHINE >l IACHIN i MACHINE |
|« MOVX INSTRUCTION P

| c1|c2|c3| ca|ct|cz|ca|ca|c1|c2|c| cafct|c2|ca|ca| c1|c2|ca|calcr o3 |cal c1|cz|cs |ca| c1le2{es [ca|
CLK

[ 1 1 Cy i
| T T
ALE] 1 :Il i I i I .||:
[ 1! it F LS | 11 H
[ )| [ 1 L T 1
1 = H IR
FeER [T o ¥ NN TN RN
= 1 ' ' ' Movx input data latched by procassor
RO ! [ 1k i
F L I | 1 UL Y [ 1
W ! 1 o N
WR 4 1 ! | b
1 il ,|= :ll
i i il A t b
MOVX INSTRUCTION | | | ' i ! MOVXDATA MOVX READ DATA | i i
ADDRESS :INSTRUCT!ON [ ADDRESS byt
o !" ADDRESS Py P
H MOVX
NEXT INSTRUCTION to
| | INSTRUCTION PR ¢ P
K N
AN
¥ L]

PORT2 | ABAIS ,:Xi AB-A15 :):(: AB-A15 zz zz ABALS
] ! ] HE 1
PPORT 4 - CEO-3 = i—:—l [_:_I

PPORT 6 - CE4—7 ! ! J — |
i ' I — !
P?:%Eg.; : : \ : \— MOVX DATA MEMORY CHIP ENABLE :
] : ; PROGRAM MEMORY GHIP ENABLE :
; |

PORT4/6 S a16-p21 X Al6-A21 ) Al6-A2] A6 A
ADDRESS 7! 3( X 82 22 X
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MULTIPLEXED, 9-CYCLE DATA MEMORY CEO-7 WRITE

FIFTH THRU
CYOLE OF FIRST THIRD EIGHTH INSTRUCTION
|4 FrEvious PejeE MACHINE —Puieg- MACHINE P MACHINE ot mcume bl w.cmNE it n.w:HmE P wncrineg W
INSTRUGTION CYCLE CYCLE CYCLE CYCLE CYCLE
| MOVX INSTRUCTION P

| c1|c2|cs|ca|ct|cz|cs|ca|ct|c2|cs |calct|cz|cs|ca| c1|cz|cs|ca|cr--€3|c4| c1c2|ca|ca| o1 [c2]es |eaf

CLK ! L
— —'—r-l' . I i —— I i
ALEI ' || b [ 11 [N
Vi ] i il 33— R
FS'ENI HH | i | i i i R H : :
i | i i1 | R e
S E R N TE i EEEN
i : ' i Lo ! 3 1 ey
! :
ronra Y-fem—~Eont-Hed-(mry = LY o | Koo
¥ 1 [ | Tl
AL - T R H
MOVX INSTR UCTION 11 MOVX DATA MOVX WRITE DATA !
INSTRUCTION [ [
ADDRESS ADDRESS 111 ADDRESS i
' NEXT INSTRUCTION i
: : INSWUCTION READ : :
PORT 2 )Ki AB-A15 .Xs AB-ALS )Ki AB-A15 2& R : AB-A15
PORT4-CEG-3 _| | il ,_L
p— 1
| PORT &~ CE4—7 _E—I | i | _E—' 2 |
| 1 | I
i 1 1 Y !
PORT 5 - FCEDS i ! i 2 :
]
| H i 1
PORT4/6 W aT6-a21 X Al6-A21 X A16-A2] X AT6-A2]
ADDRESS X X (L '
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ELECTRICAL CHARACTERISTICS (NONMULTIPLEXED ADDRESS/DATA BUS)

(Ve = 3.0V to 3.6V, Veey = 1.8V £10%, T, = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL MIIZISMHIGIAX MI\'\/IARIABLE CLOCQAX UNITS
External Crystal Frequency 4 40
Clock Mutliplier 2X Mode 1/ tok 16 37.5 MHz
Clock Multiplier 4X Mode 11 18.75
External Oscillator Frequency DC 75
Clock Mutliplier 2X Mode 1/tek 16 37.5 MHz
Clock Multiplier 4X Mode 11 18.75
PSEN Pulse Width trLpH 21.7 2tcieL- 5 ns
PSEN Low to Valid Instruction In teLiv 8.7 2tcicL - 18 ns
Input Instruction Hold After PSEN texix 0 0 ns
. _ See MOVX
Input Instruction Float After PSEN texiz Characteristics ns
Port 7 Address to Valid Instruction In tavivi 21.0 3teeL - 19 ns
E\iﬁ’ UZ(,:t;Ic;nGI,r'-]\ddress or Port 4 CE to Valid taviva 047 Morer *+ oo - 22 N

Note 1:

Note 2:
Note 3:

Note 4:
Note 5:

Note 6:

AC electrical characteristics assume 50% duty cycle for the oscillator, oscillator frequency < 75MHz, and are not 100% production
tested, but are guaranteed by design.

All parameters apply to both commercial and industrial temperature operation, unless otherwise noted.

teLeL, torens toneL are time periods associated with the internal system clock and are related to the external clock (tcik) as defined in
the System Clock Time Periods table.

The precalculated 75MHz min/max timing specifications assume an exact 50% duty cycle.

All signals characterized with load capacitance of 80pF except Port 0, Port 2, ALE, PSEN, RD, and WR with 100pF. The
following signals, when configured for memory interface, are also characterized with 100pF loading: Port 4 (CEO-3, A16—-A19), Port
5.4-5.7 (PCEO-3), Port 6.0-6.5 (CE4-7, A20, A21), Port 7 (demultiplexed mode A0-A7).

References to the XTAL, XTAL1, or CLK signal in the timing diagrams are to assist in determining the relative occurrence of events,
not for determining absolute signal timing with respect to the external clock.
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MOVX CHARACTERISTICS (NONMULTIPLEXED ADDRESS/DATA BUS)
(Ve = 3.0V t0 3.6V, Veeq = 1.8V +£10%, Ta = -40°C to +85°C.) (Note 1)

STRETCH
PARAMETER SYMBOL MIN MAX UNITS VALUES
Cst (MD2:0)
2tcic -5 Cst=0
Input Instruction Float After PSEN texiz 3tcicL -5 ns 1<Csr<3
11tcLcL - 5 4<Cst<7
PSEN High to Data Address, Port 4 CE, t t -3 ns
Port 5 PCE Valid PRAY enet
— . ___ 2tcicL -5 Csr =0
RD Pulse Width (P3.7 or PSEN) tRLRH (@ X Cor) et - 3 ns T<Cor<7
_ 2tcicL -5 Cst =0
i t
WR Pulse Width (P36) WLWH (4 X CST)tCLCL -3 ns 1<Csr<7
_ _ 2tc|_c|_ -17 Cs‘r =0
i t
RD (P3.7 or PSEN) Low to Valid Data In RLDV (4 x Cst)tereL - 17 ns 1<Csr<7
Data Hold After RD (P3.7 or PSEN) High |  trHDx -2 ns
teicL -5 Cst=0
Data Float After RD (P3.7 or PSEN) High| trHpz 2tcicL -5 ns 1<Cst<3
6tcc - 5 4<Cgr<7
2tcicL -3 Cst=0
PSEN High to WR Low terwL 3teicL - 3 ns 1<Csr<3
11tcic - 3 4<Cst<7
2tcicL -3 Cst=0
PSEN High to (RD or PSEN) Low tPHRL 3tcicL - 3 ns 1<Cst<3
11tcLeL - 3 4<Cst<7
3tcic - 19 Cst=0
Port 7 Address to Valid Data In tavov1 (4 x Csr + 2)tercL- 19 ns 1=Cer=<3
(4XCST+ 10)tCLCL' 4<Cer<7
19 > UST >
3tcreL + teich - 22 Cst=0
Port 2, 4, 6 Address, Port 4 CE or Port 5 | (4x ?ST * 2?5“” * ns 1<CsT<3
PCE to Valid Data In AVDV2 CLCH =
(4 X CsT + 1O)tCLCL +
4<Csr<7
tcLen - 22
— — tclcL — 6.5 CsT=0
Eg\:vt 7 Address to (RD or PSEN)or WR tanL 2tocL— 65 ns 1<Cer<3
10tcLcL - 7 4<Cst<7
Port 2, 4, 6 Address, Port 4 CEor Port5 | ;fgfg;ffgf;’ 77 . 1 Ssg = 2 3
PCE to (RD or PSEN)or WR Lo - = ST =
( ) W 10tcicL + tetcn -7 4<Cst<7
Data Valid to WR Transition tavwx 0 ns
tocrc -5 Cst=0
Data Hold After WR High twhax 2cicL -8 ns 1<Csr<3
6tcicL - 8 4<Cgr<7
S — WR Hiah to Port 4 CE teheL - 5 tehoL + 13 Cst=0
(R|D: or: SPSEE?-I'OrhWR igh to Port twHcEH toLeL + toheL - 5 toLeL + toneL +12 ns 1<Cs7<3
orro '9 StcLeL + toheL -5 SteLeL + tohel +12 4<Csr<7
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Note 1:

Note 2:
Note 3:

Note 4:

Note 5:

AC electrical characteristics assume 50% duty cycle for the oscillator, oscillator frequency < 75MHz, and are not 100% production
tested, but are guaranteed by design.

All parameters apply to both commercial and industrial temperature operation, unless otherwise noted.

CST is the stretch cycle value as determined by the MD2, MD1, and MDO bits of the CKCON register. tcicL, toich, toncL are time
periods associated with the internal system clock and are related to the external clock. See the System Clock Time Periods table.
All signals characterized with load capacitance of 80pF except Port 0, Port 2, ALE, PSEN, RD, and WR with 100pF. The following
signals, when configured for memory interface, are also characterized with 100pF loading: Port 4 (CEO-3, A16—A19), Port 5.4-5.7 (
PCEO0-3), Port 6.0-6.5 (CE4-7, A20, A2), Port 7 (demultiplexed mode A0O-A7).

References to the XTAL or CLK signal in the timing diagrams are to assist in determining the relative occurrence of events, not for
determining absolute signal timing with respect to the external clock.
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«— MOVX Instruction Fetch —»l— Second Machine Cycle —sl«— Third Machine Cycle —»«— Fourth Machine Cycle —»— Fifth Through Eighth i, Nineth Machine Cycle —»!

Machine Cycle
c1 cz _ C3 Cc4 c1 Cc2 Cc3 c4 _ c1 cz c3 Cc4 c1 cz C3 Cc4 cl1— Cc3 ca _ c1 cz Cc3 Cc4 c1 cz
v/ L A A A
TPHPL —¥4—— TPLPH —» ,hl rn“nr_
— | L
PSEN b « TPHWL »e TWLWH - > .
TPLIV < » TPHAV > TOVWX TWHCEH »
WR TPKIZ—» |4 }
wR TPXIX—# 2 J . N
PORT 0 INSTR. IN| ) { (| PROCESSOR DATA OUT 4
— TAVIVA —» " TAVWL1 -
PORT 2 u ADDRESS A8-A15 ADDRESS A8 - A15 b { X
+—— TAVIVZ —» - TAVWL2 -
PORT 4 - CE0-3 _ T N 3 /
PORT 6 - CE4-7 : U G /
PORT 4/6 Addr | ADDRESS A16 - A21 & ADDRESS A16 - A21 i J %
& 4
PORT 5 - PCE0-3 f ¢
PORT 7 Addr ADDRESS A - A7 4 ADDRESS AQ - A7 4 J X

Non-Multiplexed Address/Data 9 Cycle CEQ-7 MOVX Writa

«— MOVX Instruction Fetch —sie— Second Machine Cycle —ske— Third Machine Cycle —sle— Fourth Machine Cycle —»ie— Fifth ThraughEighth 1, Njineth Machine Cycle —»!

Machine Cycle
ct | c2) cs s e1 2| calcal et 2 csles | et c2 3 ca| ct————c3lcal ot 2] csles 1| e
XTALA / (N (- o J f () L L A f () o L () () w/ o . _uml____ ot () (N (- S f () ._[_ [
__u| TPHPL —»i—— TPLPH —» TAVDV1 . v «
PSEN | i ﬁ TPHRL » » )]
TPLIV <+—» « » TPHAV " CTRLRH TWHESH
— 1 {4
RD TPXIZ —» - - » TRHDZ
TPXIX ¥ TAVWLE N TRHDX e
PORTO — [ INSTR.IN ) } { Uy [ patain ) )
4— TAVIVY —» + TAVWL2 -
PORT2 ADDRESS A8-A15 X ADDRESS AS - A15 I { X
«——TAVIV? —» - TAVDVZ2 >
PORT 4 - CE0-3 i f y ) ) _ \
PORT 6 - CE4-7 1 {
PORT 4/6 Addr | ADDRESS A16- A21 ¥ ADDRESS A16 - A21 Vi b W
2 D)
PORT 5 - PCE0-3 ) h
PORT 7 Addr b4 ADDRESS AQ - A7 ) ADDRESS AD - A7 4 Vi s

Nen-Multiplexed Address/Data 9 Cycle CED-7 MOVX Read
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+— MOVX Instruction Fetch —»le— Second Machine Cycle —»«— Third Machine Cycle sl Fourth Machine Cycle —sk— mﬁmwﬂﬁmwn__w_‘; —sl+—  Nineth Machine Cycle —»!

c1 | c2 nw_oh_n;_ c2 | c3 Q_nd_nn_nm cs | nn_nw_n.a_o._lllnlllnm Q_ﬂ_nn c3 | ca ﬂ_nn_

I 1 f 1 ! 1 ! 1 ! 1 f 1 f 1 | 1 f 1 f 1 I \ f 1 f 1 I 1 ! 1 ! 1 f 1 f \ | |1 ! 1 ! 1 ! 1 f 1 f 1 f ’_ ! 1
XTAL1 ) ) U (5[ TE°Y [ VY VR [ VGV VD U VA
TPHPL —®4——TPLPH —* B
— [/ ! /

— — — — —\ )\ )

l
L

PSEN | 1 - TPHWL L] “TWLWH |
TPLIV «—» > TPHAV > TQVWX . TWHCEH
WR TRXIZ—H [ i 3 2 I
TEXIX —» - € i -+ TWHQX >
PORT 0 b ) (/ PROCESSOR DATA OUT T
— TAVIVI—» « TAVWL N
—, ) .
PORT 2 ADDRESS AB-A15 X ADDRESS A8 - A15 Vi { %
< TAVIVZ — -« TAVWL2 > N "
PORT 4 - CE0-3 1 f 1 w __
PORT 6 - CE4-7 m— —
— .
PORT 4/6 Addr | ADDRESS A16 - A21 X ADDRESS A16 - A21 ¥ 7 X
PORT 5 - PCE03 \ " "
4§ il
PORT 7 Addr ADDRESS AQ - A7 ADDRESS AQ - A7 i J X

Non-Multiplexed Address/Data 9 Cycle PCEO-3 MOVX Write

le— MOWX Instruction Fetch —s«— Second Machine Gycle —»e— Third Machine Cycle —ske— Fourth Machine Cycle —se— Fifth Through Eighth ., Nineth Machine Cycle —»|

Machine Cycle
_ndnmnuoh_o.__ou_ow_ﬁ 988_9_9_8899 ||||||| 8_9_9889_9_8_
XTAL1 _._.J___ ____]___ ____.I___ ____.I___ ____.J___ ___.J___ ___.J___ ___].._ .___.I_._ _.__.]__. __._.|.___ ___]___ ___.J___ ___.J___ ___]___ ____.]___ ___]___ . ___]_, . __..J___ __..J__. _._.J___ ___]___ __._.]___ __._.]__. _.__.J__. _._.J_._
! ! (I f (I J J (I |- (I (- _J J J i (N (S ILL Itl_ [T I ! L L J I I
«— TPHPL \vﬁ‘ TPLPH —»{ - TAVDV1 > oy %
—_— £ (4 1
PSEN | < TRHRL > TRLRH >
TPV e TPHAV TRV ¢ TWHCEH
— | I
RD TPXIZ—¥ » 3 j4—» TRHDZ
TEXIX—# TAVMLA » * © TRHDX +—
PORTO ———————{INsTR.N| |} } « ( oatamn ]
H— TAVIV —» - TAVWLZ »
) )
pORT2 ADDRESS AB-A15 )4 ADDRESS A8 - A15 b4 4 X
4 — TAVIV2 —» - TAVDV2 » N X
PORT 4 - CE0-3 f (s 1
PORT 6 - CE4-7
PORT 4/6 Addr ADDRESS A16 - A21 I ADDRESS A16 - A21 i V ¥
PORT 5- PCE0-3 i . 5
[} [44
PORT 7 Addr ADDRESS Al - A7 X ADDRESS AD . A7 i ) Y

Non-Multiplexed Address/Data 8 Cycle PCE0-3 MOVX Read
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NONMULTIPLEXED, 2-CYCLE DATA MEMORY PCEQ-3 READ OR WRITE

LAST CYCLE FIRST SECOND NEXT
OF PREVIOUS — ¥ 4—— MACHINE ——p{—— MACHINE ——p>{€— INSTRUCTION —P
INSTRUCTION CYCLE CYCLE MACHINE CYCLE

|€———— MOVXINSTRUCTION —
|ct|c2|ca|ca|et|ca|es|calot|c2|cs|calct]ca|es|cel

CLK i | | | ] |
5 . 1 |
1 1
e[ T 1| L 1]
] [} 1 1 1 [} 1 1 ]
S I S— ) S I —
a0 W || B RI=—
~N {DOD7 Yt L iy
PORT G —/E i N—/ i
MOVX INSTR. ADDRESS | | : OV O ' MOVX READ DATA
o :NEX'I':INSTR ADDR. Tnfoyx I:i)ATA ADDR) : X T s
. 1
i i MOVX INSTR. E NEXT INSTR. READ l i
i ]
PORT 2 :)( I ABAIS | (T ABAIS ; X1 asats T X AB-A15
PORT 4 - CEQ-3 _.__‘ R 1 o
PORT 6—CE4-7 : [ i i I P . |
PORT 5- FCEG3 | ! d :
1 1 1 1
] 1 1
PORT 4/6 ADDRESS Alé -A2] )i( Al4 -A2] X Al6-A21 X Al% -AZ1
NONMULTIPLEXED, 2-CYCLE DATA MEMORY CEQO-7 READ
LAST CYCLE FIRST SECOND NEXT
j€— OF PREVIOUS —{—— MACHINE —{—— MACHINE ——>{4— INSTRUCTION —P|
INSTRUCTION CYCLE CYCLE MACHINE CYCLE

|[€——— MOVXINSTRUCTION — |
| c1 | cz|ca|calci|ca|cafea|ct |c2|ca|ca]ct|ca|ca]|cal

CLK
\ 1
1 ]
1 1
HIH
P
i
D

J

H

ISP

{ DO-D7 >

B e e SR

5

1

L]

!
INSTR. ADDR. MOVX

i

1
i [}
ATA ADDR. Colo
i L P bl
! MOVXINSTR. | NEXT |Ns113 READ ¢ ¢
PorTz W ABAIS | | ABAIS | X1 ABAIS | X | ABATS
PORT 4-CE0—3 —t! l—!—' I-—'r— —
PORT6-CE4-7 | i i | |
PORT 5- PCEG3 | b oo b
PORT 4/6 ADDRESS :>( [ A6 -AZ] W1 AIG-AZ] X1 AI6-A] X 1 Al6-A2]
[}
PORT7 W AO-AT b4 AG-AT p 4 AO-AT ) G
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NONMULTIPLEXED, 2-CYCLE DATA MEMORY CEO-7 WRITE

LAST CYCLE FIRST SECOND NEXT
|4— OF PREVIQUS — | €—— MACHINE ——{—— MACHINE — |~ INSTRUCTION —»|
INSTRUCTION CYCLE CYCLE MACHINE CYCLE

[€——— MOVXINSTRUCTION —
| ct]c2|ca|calci|ca|ca|ca|ct|calea|ca]er|ca]|cs]eel

CLK
1
PSEN| | 1 1 |
P |
WRo§ :
] 1 1
! (DoAY,
PORT 0 o DO-A7 '
[} [} ] 1 1
MOVX INSTR. ADDRESS |  NE Pl
[ Vo .
[ H | ot [
b MOVX INSTR. { NEXT INSTR. READl P
! ] ! o IR
PORT 2 :)i( ! AB-A15 i )i( ! AB-A15 ! )i( ! AB-A15 P X | ABALS
] T ] Fe=r T 1 T
PORT 4~ CEO-3 —+] —E—I I—!— I——!—
PORT 6-CE4-7 | | P bt by
PORT5-PCEDS | | Pl i Lo
t t 1 T
PORT 4/6 ADDRESS :>:< L ATS -A2] )E( ! Al4-AZ1 )K Al -A2] X H Alé -A21
1 T - 1
PORT 7 . ! AD-A7
X AO-A7 X AO-A7 X AQ-A7 X
NONMULTIPLEXED, 3-CYCLE DATA MEMORY PCEO-3 READ OR WRITE
NEXT
LAST CYCLE FIRST SECOND THIRD INSTRUCTION
|€-OF PREVIOUS Pi4— MACHINE —Pj{— MACHINE —P— MACHINE —Pid""\actine P
INSTRUCTION CYCLE CYCLE CYCLE CYCLE

[¢——— MOVXINSTRUCTION ——
| c1]|c2|calca]ci|ca|cs|ca|cr|ca|es|ca|ct]cz|ca|ca|ct|oz|ca]cs|

CLK
| L L 1 1 'l 1 L
PSEN [ | | S [T ! ]
P R P i R S
[ — T+ 1 T T 7 T T 1 T
RDORWR | | P by IERREE
P L L HE S
PORTO 3 ; ( 4 DoA7 D) : DO-A7
MOVX INSTR. i MOVX DATA A T ¥ |
ADDRESS i E ADDR. MOVX READ DATA
bl o NEXT INSTR;
b MOVX INSTR. | READ ! ¢ MOVX WRITE DATA
PORT2 X i ABAIS | X | ABAIS | X | AB-A15 P XD ABATS
PORT 4 - CEC-3 i i L !
PORT6-CE4-7 i i | P L
PORT 5 - FCES-3 ; ; b i | b
1
PORT4/6 ADDRESS N1 am16-a21 K1 Als-A21 X A16-A21 X1 At6-A21
(] ] ] 1
] 1 | 1
PORT 7 . AQ-AT X AQ-A7 X AD-A7 X__AO-A7
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NONMULTIPLEXED, 3-CYCLE DATA MEMORY CEC-7 READ

NEXT
LAST CYCLE FIRST SECOND THIRD INSTRUCTION
|4 OF PREVIOUS P — MACHINE —Pld— MACHINE —Prjd— MACHINE —Pje— MACHINE |

INSTRUCTION CYCLE CYCLE CYCLE CYCLE

j————— MOVXINSTRUCTION ———
| c1]cz2|c3|ca|ct|c2|eca|ca|ct|ca|cs|ca|ct|cz|cs|calct|cz|cs|cs]

i

IR

D0-D7 Do-D7
i
1
MOVX WRITE DATA

P FRPY

Py SRR -

———f s

OVX DATA ADDR.

T ; : :
R. STR. READ l C
1 1
5 4 X AB-A15 Y1 ABAIS
i i P
T I : |
PORT 6 -CE4-7 | E i |[ | |
i H ] i
PORT 4/6 ADDRESS :}K: Al6-A2l X1 Al6-A21 X Al6-A2] X : A16-A21
] 1 [}
PORT 7 : AT W Aoar X AGA7 X~ AvA7
NONMULTIPLEXED, 3-CYCLE DATA MEMORY CEQ-7 WRITE
NEXT
LAST CYCLE FIRST SECOND THIRD INSTRUCTION
[4-OF PREVIOUS P~ MACHINE ~P{€— MACHINE ~—{@— MACHINE —Pid= MACHINE P
INSTRUCTION CYCLE CYCLE CYCLE CYCLE

| ————— MOVX INSTRUCTION ———————}|
| c1]|ca|ca|caler|cz|es|ca|ct|cz|calca|cr|ca|ca|ca|ct|c2|ca|csl
CLK

J
-~ (I RN I
T T

§ PRSP IS PR PN S

rd--1- & --4--4----4~--4--

DoD7 >_@)7
]
NEXT INSTR. TE | MOVX DATA ADDR. N

. 1 ADDR. P MOVX WRITE DATA

P MOVX INSTR. +NEXTINSTR. READ o

W) | T | T
PORT2:>5<J: ABATS | ABA1S :X: AB-A15 ):(3 AB-A1S

1

PORT4-CEQ-3

-
=t
-

I
[P — 1
PORT 6 -CE4-7 1 | | i >
b K b { P MOVX DATA MEMORY CHIP ENABLE
P — i PROGRAM MEMORY CHIP ENABLE
PORT 4/6 ADDRESS W' aTg-A2l X! Al6-A21 X | A16-A21 K1 A16-A21
PORT7 ~ V) aA7T X mAa X AO-A7 K~ ACGAT
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NONMULTIPLEXED, 9-CYCLE DATA MEMORY PCEQ-3 READ OR WRITE

LAST FIFTH THRU NEXT

AT4-ADT R L A16-A2]
¥

PORT7DIK D G AO-AT R ) G

NONMULTIPLEXED, 9-CYCLE DATA MEMORY CEQ-7 READ

CYCLE OF FIRST SECOND THIRD FOURTH EIGHTH NINTH INSTRUCTION
MACHINE MACHINE MACHINE MACHINE MACHINE
|‘I-Ngmg"‘ﬁ“ pavi »id paiig it “ bl P i mﬁlgs i pAvig it MQSEEI_I;E |
| MOVX INSTRUCTION P
| c1|c2|calca|c1lcz|cales|c1]c2|c3 |c4 |ctjcz|ca|ca| c1|cz |o3|ca et c3 |c4 ct|cz|ca |ca| c1fo2|ca e
— M
|—|—|-|' ' “‘l‘ll ' - T (o T
PSEN | 1 1 |t [ ! | 1
il L i i i R —
J— P T T TT T Tt
RD ORWR 1 | 1 t [ [
i H i d P !——*—i—Liovx INPUT DATA LATCHED BY PROCESSOR
N gora 'l (oo Y A N oo
PDRTu/:i ‘no-ml(é ' mr'E £ § oo ) ::4 {ooo7
[l R [ IR
- 1 [
MOVX!NSTRUCTIONT NEXT Il MOVXDATA MOVX READ DATA L
ADDRESS I DORESS T {11 ADDRESS MOVX WRITE DATA < | | |
(B [
' MGVX NEXT INSTRUCTION N
: : ¢INSTRUCTION READ ¢ : : :
' Ny o i
PORT 2 >:<l I NG AB-A15 VR DX aea1s
I [ HE : : :
PORT 4-CE0- 3 i Lg - 3 Lty
i ] [ [
PORT 6-CE4-7 | | ! l i | i!—
il L [}
PORT 5-FCEOS | | ! i | | H
1 [l i 3 : : 1|
I H [
T ] I /T i
1
| ) ]
]
U

LAST FIFFH THRU NEXT
FIRST SECOND THIRD FOURTH NINTH
CYCLE OF EIGHTH INSTRUCTION
& previous P MACHINE Jaia MACHINE —Jaigf- MACHINE —Jojd MACHINE —piat pacring PPl MACHINE ot machine
! INSTRUCTION CYCLE CYCLE CYCLE CYcLe CYCLE CYcie CYCLE
| MOVX INSTRUCTION P

| c1|c2|ca|c4|ci|cz|cs|ca|c1|cz|es |cs[c1|cz]cs|ca| ci|czfes|c4 [o1---C3 |ca] cr|cz|ea [ca| c1|c2|ca|cs|
BRI 8 Y Y O O 6
re T | NS na
MOVX INPUT DATA LATCHED BY PROCESSOR

m———trm e

[]
L)
1
]
1
i L . 1
— ¥ L) L) L 4 L 9 T T 1
RD OR WR_| R R e
N D0-D7 pon7 Do-D7 11 Do-D7
romo Yoot Q R
: ¢! [ 11
MOVXINSTRUCTIONT NEXT T! 11 MOVXDATA MOVXREADDATA | !
INSTRUCTION
A[?DRESS EsS : : : ADDRESS : i i
i NEXT INSTRUCTION I
| 1 INSTRUCTION READ N
Vs ; s i 1T AWM :
PORT 2 I AB-A1S I AB-A1S | AB-A1S ! AB-A15
N I N L X
PORT47CEO—3-E—i nE i ’
PORT 6-CE4-7 | | ’ : | |: | L b
11 i IR {
[} I [ ] 11
I t i ! t H MOVX DATA MEMORY CHIP ENABLE HH
i 1 T~ PROGRAM MEMORY CHIP ENABLE !
PORT 4/6 ADDRESS W1 A 14 -A21 XEAM-AE Xi A16-A2] ¢ X: A16 -A2]
U U |

F'ORT7:>E< AD-AT X AD-AT X AD-AT Q0 AO-AT
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NONMULTIPLEXED, 9-CYCLE DATA MEMORY CEO-7 WRITE

FIFTH THRU NEXT

CYCLE OF FIRST SECOND THIRD FOURTH EIGHTH NINTH INSTRUCTION
[ previous i VACHIE Die MACHNE -Dig woiE i okl wacine i WCHIE DI uacHie P
| MOVX INSTRUCTION ' g
|c1|c2|c3|ca | c1c2|cs|ca|cr|c2|cs|c4|c1|c2|cs|c4| c1|c2|caca |ct-c3 |ca| c1|ca|cs [cs| c1|cz|caca|
CLK [ [] [] 11 [] t ]
L T Ly T T
L L = i i —
. o Tt ™t ; HE
T — it
|
ronto Jmt—— oot A== =
‘o P i P
NEXT jre MOVXWRITEDATA | | |
e Tf‘.?‘ss i =2 i
i MOVX NEXT INSTRUCTION P
|' : INSTRI.ICTION¢ READ : : :
- Lt ' Nt
PORT 2 * I AB-A1S :).(: E AB-A1S ');(E AB-A15 22 22 _:L}l(: AB-A1S
S 1 ] :
PORT 4 -CEO—3 —iy L i =
PORT ¢ —CE4-7 T] m Tl —2 IT!
] V! 1 { HH
E E t i E t E \ tM(M DATA MEMORY CHIP ENABLE i
: : T : : T PROGRAM MEMORY CHIP ENABLE : l
PORT 4/6 ADDRESS X :A‘Ié_A2'I : } Alé -A21 X { Alé -A2] ee 22 Xi Alé6 -A21
i ] [] 1
PORT 7 K: AD-A7 K: AQ-A7 X AQ-AT 22 22 X AO-AT
OW PIN TIMING CHARACTERISTICS (Note 1)
(Vees = 3.0V 1o 3.6V, Veer = 1.8V £10%, T = -40°C to +85°C.)
STANDARD OVERDRIVE LONGLINE
PARAMETER SYMBOL MIN MAX MIN MAX MIN MAX UNITS
Transmit Reset Pulse Low Time trstL 5008 626 50.4 63 5008 626 us
(Note 2)
Transmit Reset Pulse High Time trsTh 508.8 636 59.2 74 508.8 636 us
(Note 2)
Wait Time for Transmit of Presence
Pulse (Notes 2, 3) teon 15 60 2 6 15 60 us
Wait Time for Absence of Presence
Pulse (Notes 2’ 4) tPDHCNT 60 75 6.4 8 60 75 us
Presence Pulse Width (Note 2) tppL 60 240 8 24 60 240 us
Presence Pulse Sampling Time
(Note 2) teps 24 31 24 4 30.4 38 us
Read/Write Data Time Slot tsLoT 68.8 86 12 15 68.8 86 us
Low Time for Write 1 tLows 4.8 6 0.8 1 7.2 9 us
Low Time for Write 0 tLowo 62.4 78 8 10 62.4 78 us
Write Data Sampling Time twpv 15 60 2 6 25 60 us
Read Data Sampling Time trov 12 15 1.6 2 20 25 us

Note 1:  AC electrical characteristics assume 50% duty cycle for the oscillator, oscillator frequency < 75MHz, and are not 100% production
tested, but are guaranteed by design.

Note 2: In PMM mode, the master pulls the line low after the first 15us for the remainder of the standard speed 1-Wire routine.

Note 3: This parameter quantifies the wait time for the slave devices to respond to the reset pulse and is dependent on the slave device
timing.

Note 4: This parameter quantifies the wait time for the case when no presence pulse detected.

Note 5:  The maximum timing figures shown apply only when an exact 1-Wire clock frequency can be achieved from the microcontroller
input clock.
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OW PIN TIMING

Initialization Sequence

tastn s
tron |4— irbL —..|
Vee tromesT
ow
GND
|<—_tPns-..|
Write Time Slot
tsor —— g TsLor ————————
~trown 4>| ’4-“ OW]
Ve .
oW
GND

|<7 twov 4” |-17 twow 4b-|

Read Time Slot
tsron

tsLor —_— e

!{er

t!ZD'I-? |‘— ["Rm :
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OWSTP PIN TIMING CHARACTERISTICS
(Vees = 3.0V 1o 3.6V, Veer = 1.8V £10%, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL MSI-II\—IANDARI\IiAX I\ZKERDR:\XEX UNITS
Active Time for Presence Detect tont 6.4 8 0.8 1 us
Active Time for Presence Detect Recovery tone 8 10 8 10 us
Active Time for Write 1 Recovery (Notes 2, 3) tons 51.2 64 7.2 9 us
Active Time for Write 0 Recovery (Notes 2, 3) tons 6.4 8 0.8 1 us
Delay Time for Presence Detect toLyi 0.8 1 0.8 1 us
Delay Time for Presence Detect Recovery (Note 4) toLy2 399.2 499 31.2 39 us
Delay Time for Write 1/Write 0 Recovery toLys 0.8 1 0.8 1 us
Turn-Off Time for 1-Wire Reset toFF1 1.6 2 1.6 2 us
Turn-Off Time for Write 1/Write 0 (Note 5) torr2 0.8 1 0.8 1 us

Note 1:  AC electrical characteristics assume 50% duty cycle for the oscillator, oscillator frequency < 75MHz, and are not 100% production
tested, but are guaranteed by design.

Note 2: There is no OWSTP timing difference for sending out and receiving bits within a byte. The difference comes when the last bit of the
byte has been completely sent. At this point, the signal is either enabled continuously until the next reset or time slot begins, or
enabled only for active time write 1 or write 0.

Note 3: When performing a read versus a write time slot, the master provides the same active time for write 1 and write 0. However, the
Schmitt-triggered input from the OW line is sensed every 1us for a high value. If OW is high, the OWSTP signal is enabled. If the
OW line is low, the OWSTP signal remains disabled until a high state is sensed. In all write time slots, a high is sensed immediately.

Note 4:  This parameter is the time delay until the master begins to monitor the OW pin level. If the line is already high, then OWSTP is
enabled. If not, it waits to enable OWSTP until the next state machine clock (1us or 50ns) after the OW line recovers.

Note 5:  The very first bit in a byte has an extended turn-off time of 4us because of the order of states that the 1-Wire master state machine

must go through.

OWSTP PIN TIMING

|
~#——— Reset Timing T i Read/Write Timing ——w-
| | o I !
} _ s toey:? . Lol .
STPEN=I -b-l - toLv1 | torvipe | _“_—.h| |* Loz
oW | | | |
| ! | |
OWSTP u o
foNt e :-d— tONZ o :-d— tom —p-: :-l— tona ‘b": ':".‘
STPEN=STP_SPLY=1
| | to |
- :-q- forr I‘ . e ..-I _ _ o
b ¢ o - EoLYI | tornzpe :--I— toLva e e
: |
ow | e |
ﬂ | | | |
| I I I i
OWSTP | u

tont !

-
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ETHERNET MII INTERFACE TIMING CHARACTERISTICS
(Vees = 3.0V t0 3.6V, Vet = 1.8V +£10%, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL MlNlooMbpsMAx MINlOMbpSMAX UNITS
TXCIk Duty Cycle troc 14 26 140 260 ns
TXD, TX_EN Data Setup to TXClk trsu 10 25 ns
TXD, TX_EN Data Hold from TXCIlk trHD 2 2 ns
RXCIk Pulse Width troc 14 26 140 260 ns
RXClk to RXD, RX_DV, RX_ER Valid trov 10 30 190 210 ns
MDC Period tmeLeL 400 400 ns
MDC to Input Data Valid tmov 300 300 ns
MDIO Output Data Setup to MDC tmos 10 10 ns
MDIO Output Data Hold from MDC tmon 10 10 ns

Note 1:

MII INTERFACE TIMING

AC electrical characteristics assume 50% duty cycle for the oscillator, oscillator frequency < 75MHz, and are not 100% production
tested, but are guaranteed by design.

‘-.-I'—ii'Tsu—H—tTLJp-lll et Lrpe -Il'-:
TRk |
|
TXD{310]
EX_EN X )
teett Loy el tRDc.H-
RXCIk
|
RXD340 '
R_:E_}-‘ER ] X Valid Data )l[
Bx DY

ool Ly

g

.

we | L ] ]

I ValidDaa 4 bl

% IETES;
{Input) \}(

B T A R g

%ﬁf&f} X X >{
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SERIAL PORT MODE 0 TIMING CHARACTERISTICS
(Vees = 3.0V t0 3.6V, Vet = 1.8V +£10%, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SM2 = 0:12 clocks per cycle 12 teic
Serial Port Clock Cycle Time txxe ns
SM2 = 1:4 clocks per cycle 4 teio
SM2 = 0:12 clocks per cycle 10 for. -
Output Data Setup to Clock ) 10

tavxn ns
3 tereL -

10

Rising
SM2 = 1:4 clocks per cycle

SM2 = 0:12 clocks per cycle 2 t%CL -

Output Data Hold from Clock
txrax ns

Rising tore -
SM2 = 1:4 clocks per cycle 10
Input Data Hold After Clock SM2 = 0:12 clocks per cycle 0
Rising bxrox ns
SM2 = 1:4 clocks per cycle 0
1 1 tCLCL -

Clock Rising Edge to Input SM2 = 0:12 clocks per cycle 20

. t)(HDV
Data Valid -
SM2 = 1:4 clocks per cycle 3 t%l

ns

Note 1:  AC electrical characteristics assume 50% duty cycle for the oscillator, oscillator frequency < 75MHz, and are not 100% production
tested, but are guaranteed by design.
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SERIAL PORT 0 (SYNCHRONOUS MODE)

ALE

mialininininislinlisininl

WRITE TO SBUF

— — — | — — —

tovn
[€— toix

RXD
DATA OUT

TXD

D

(=

SO TY

TRANSMIT

CclLOCK
GLEOGIK

Tl
WRITE TO SCON
TO CLEARRI

[

RXD
DATA IN

TXD
CLOCK

RI

ALE

PSEN'

WRITE TO SBUF

RXD
DATA OUT

TXD
CLOCK

TI

WRITE TO
SCON TO
CLEARRI

RXD DATA IN

TXD CLOCK
RI

UHEUI«“ Ininininn

HIGH-SPEED OPERATION, TXD CLK = SYSCLK/4 (SM2 = 1)

1/(XTAL FREQ/12)
P

il

RECEIVE

é

cemmdedecemeeeteecel——-——-

e w SRR

il

DO | X D1 X: D__SX D7 /
r—-l ’——L __I_\____l_ > TRANSMIT
I______

[]

[

o)
A

—

TRADITIONAL 8051 OPERATION, TXD CLOCK = XTAL/12 (SM2 = 0)

;

S
—

> RECEIVE
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POWER-CYCLE TIMING CHARACTERISTICS

PARAMETER SYMBOL MIN TYP MAX UNITS
Crystal Startup Time (Note 1) tesu 1.8 ms
Power-On Reset Delay (Note 2) teor 65,536 torek

Note 1: Startup time for crystals varies with load capacitance and manufacturer. Time shown is for an 11.0592MHz crystal manufactured by Fox
Electronics.

Note 2: Reset delay is a synchronous counter of crystal oscillations during crystal startup. Counting begins when the level on the XTAL1 input
meets the V|, criteria. At 40MHz, this time is approximately 1.64ms.

POWER-CYCLE TIMING

Vee

VBRW — o mcmmmmmm e e
VRSt ======mmmm—e -i‘-- P ettt :
] 1 1
1 [} 1
1 ] 1
1 ] 1
1 ) 1
/S S Y R i
i H
INTERRUPT k H
SERVICE ROUTINE | i g
E --—Pll l— tcsu \
i \
: N\
] — tror —P
* )

INTERNAL RESET L l
\
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51 e

ElY: 2R Br):
70 Vet +1.8V AZ IR
12, ?E’g 62, Veos +3.3V /O HiE
13, %%’ 63, Vss BFHh

AR RS, B . MUXSIB RSN, 2% 0% LI T e 0 0 s/ 52 1 B 4k R M i stk

68 ALE LSB. i%fr 5l i AN A E W BA7 BB A e . ALERKIRSEIE 0 1.5 AXTALY JA], JANINXTALT JH) 4
. MUX S s S, W RALEOFFRIE %, %5 MLtk .. #4567, sLALEOFFE {7 H.MUX 51 %
i, ALE B0 iR

67 PSEN gﬁ;gﬁﬁﬁ& Wit . %05 5 RN B P AR IR S A 38 /T ik . PSENCHARHEEAT R, 24AR5 ) S A7 it

NG

69 EA SMERUT I ERE, BN . ERGNDIF I ANBIZF Ak Ay . RVl N HROMI

40 MUX SRMFEREE, BN %5 SR B = A (MUX = 0) sl (MUX = 1) Bk, MUX5|JILAE
AN R

97 RST 8O, AN RST 5l 2R BRI, RSN A R BN o %5 SR A — AN A3 N hr B BE
SEMSAMBE AR ZE OR A4 . AT RC ML, #4FPi CHA 1%IhRE.

08 - REFEMEE, @, EdEHSadRSTS A . Lo A Us M EIEa 5. BIIensEr. R

RSTOL Yim R (FFOFDE = 1), 8Vcer < Vrst1 X Vocs < Vrstalf, 175 |V H K HLSF

37 XTAL2 XTALL, XTAL2. @fR¥G#% 5110, SCREERL. JRBGEHRE . AT DIk, RSN B8 AR XTALY 24

38 XTAL1 BN o XTAL2 &SR BOR A 1% o

86 ADO/DO | ADO-7 (4 E 0), /0. HMUXSIHEAGILPI, 3w 0 M/ HAR LM E Lk, HALEA R HER, 5 4 47

85 AD1/D1 fit A0t LSB . ALEJyITHL P, 3 128 00 i) $i B2 . MUX 5L e LSO 30 11 O X 1) i
k. AREBBAE SR 1 O Bl E . 5 O SR LIRS s B~ . L LhraEkl.

84 AD2/D2 S e e

83 AD3/D3 P0.0 ADO/DO (Husil:)/ %4k 0
P0.1 AD1/D1 (Muhil )/ 4R 1

82 AD4/D4 | po2  AD2/D2 (M )HdE 2

81 AD5/D5 P0.3 AD3/D3 (Huhil )/ %k 3
P0.4 AD4/D4 (Mubik)/ Bk 4

80 AD6/D6 P0.5 AD5/D5 (M) 5
P0.6 ADG6/D6 (Hufil:)/ %k 6

& AD7IDT | po7  AD7/D7 (Hbhl)EE 7

89 P1.0 Y 1, V0. i 1 T FIE 8 X a) /O B s v 1 . il gs By, w1 I R ACRE WIBE 1. BTk
Rt SR a9 bhy, RIZH 1 e RS A R AE R DR S RS R e, H AR

9% oy HEA A SRR, SO 0 SN 10, MURRBEIRS, ZIRAFSE L. RIEHLE AR, B U
(FI ) m PR

o P12 lwn oo

9 P13 P1.0 T2 e 28R 2 FIAME 110
P1.1 T2EX JE M a8/ 5eas 2 i3/ E ik fh

93 P14 P1.2 RXD1 10 1 #1%
P1.3 TXD1 &1 1 k3%

04 P15 | P14 INT2 M 2 (L THR)
P1.5 INT3 #hrhr 3 (T BEus )

95 P16 P1.6 INT4 Ahirbilr 4 (LETHRR)
P1.7 INT5 4hirhr 5 (F BEus )

96 P1.7

66 A8 A15-A8 (3w 2), Hith. i 2 FESMBSHE MSB. eV R4 ROM I RAM J1H], % 0 H g H Huhk v
MSB. RUEfF{E%1 2 SFR, {H SFR HEASAES I Lt (BT Ui A 7). Fik, Uilnldmil 2 SFR UK

65 A9 MOVX A, @Ri 8 MOVX @Ri, A e 215k, 1384 KM 0 2 SFR i #hEs il MSB.

o MO fawn e

61 A11 P2.0 A8 TR AL it kit 8
P2.1 A9 TR AL it o kit O

60 A12 P22  A10 R AE % 2 bk 10

59 A13 P23 AN R SIE 11
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El):: 2R iRk
58 Al4 P2.4 A12 PRIV A7 i A bl 12
P2.5 A3 FEFIBIEA7 A bl 13
57 Al5 P2.6 A14 TR FF A7 it etk 14
P2.7 A15 FEJF AR A7 it ek 15
20 P3.0 B 3, V0. 1 3 A FAE 8 (oAl 1/O stk 8051 HEUR I . Ity L, sk 3 By S s fotk A g
1. HTAMEBX o 05 NRee 3 2559 bhr, b2 1 @n] R AR S0 2o AT 55 | DR s 5
21 P3.1 B, EESROGA BRI 0 S 1, WERBRNE), RS LR SRMKENL U, SR
WRHEN G (Fid ) TR A -
2 P32 |wn stemme
P3.0 RXDO & 1 0 ik
23 P33 P3.1 TXDO [ 0 &%
o4 P34 P32 INTO 4hiErii 0
P3.3 INT1 Zh 3 b 1
25 P35 P3.4 TO SEHTSE 0 AN
P3.5 TA/CLKO 5 4% 1 1546 A /4 iy
26 P3.6 P3.6 WR AN B HCH 17 fik % 15 Ve 3
P3.7 RD AMBECH 17 fik A0k 30
27 P3.7
48 P4.0 WwH 4, /0, Jmlil 4 T FAAE 8 XA 1/O, BFE P AR A7 g B A bl & (55 . Wi PACNT #478%, i
TECE M /O st a5 . WMikgg bd, w4 Ira MM EADIRAS NZH 1. BTN S N e%HE s L
47 P4 1 b, FUGEHE 1 BT RER AR A DET%?’%IH*BW%‘J%@%%%TM BHEMIAEN 1 88 M. &M 0
) BN, BOmRBVRIRS), SRS bh. SRIRShE T, I O RIE N (RN PR
46 Pa2 i steoime
45 43 P4.0 CEO BEFF Ao /7 Ik 0
) P4.1 CE1 Ry At ds ik 1
4 a4 P42 CE2 BJTARfiias /i ik 2
’ P4.3 CE3 FR/FAfitas ik 3
2 P45 P4.4 A16 T3 A7 it e stk 16
: P4.5 A7 FRIF AR A7 it etk 17
42 P46 P4.6 A18 FEFF A A7 it s b dik 18
: P4.7 A19 TR A7 it e stk 19
41 P4.7
35 P50 Wi 5, /0, ¥l 5 i H/E 8 ArALm 1/O. CAN #2100, @8 3HN, FI/aksMEAERE. @dsg Fdr, i 5 ey
SRS 1. BTN B ANGEWE T L, F@H 1 e HEMAB . RAHEF 0 DT
34 P5.1 RO N KEROR R o, FAUR DS 1 BUIRL. WO 0 A 1, WS RBR S, 2R . K
SHEEH G, i R N (RN s TR
% PO2  lwm stesie
I P53 P5.0 COTX CANO %4 — DS80C411 A4 Atk fig
: P5.1 CORX CANO i N\ — DS80C411 RELft LT b
31 P5.4 P5.2 T3 &4 3 M
P5.3 I
30 P5.5 P5.4 PCEOQ#MAX J1i% O
P5.5 PCE14MIEH Ik 1
29 P5.6 P5.6 PCE24M& ik 2
P5.7 PCE341 ik 3
28 P5.7
56 P60 | MM 6,10 316 wfiIME 8 fr, AL VO I . FEFF IR fr ik B T f S, UREE 3 AR L. il 9
i, w6 FrA M EACRS AEE 1. BTN 05 NREW A 5555 thr, @i 1 @] FER AR,
55 P61 PRI e AR RS I O B R R, ELOR DS 1 SRS, ST O S 1 I, WOm B, 2R
FF99 bhr. SRORShEE WS, o B R N (R N) TR
54 P6.2
Uiy 1 HLewnhe
53 P6.3 P6.0 CEARETFAEftians ik 4
P6.1 CESTL A a1k 5
52 P6.4 P6.2 CEBREFAFfikss ik 6
o P65 P6.3 CET A as ik 7
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ElY: 2 e
50 P6.6 P6.4 A20 F& 75 A7 s ik 20
P6.5 A21 FE 7150 A7 v ik 24
P6.6 RXD2 11 2 4%k
49 Pe.7 P6.7 TXD2 11 2 ki%
78 A0 WO 7, 11O, BRI 7 W FIE 8 f2XURVOSKAES FHAO-AT (4 MUX S = 1180, @IS Fdy, S0 7 Fra i
RADRSNIZHE 1. BTAMNERSE 05 A 2559 By, B HE 1 @] /e AR s i LS|
77 A1 PR N, HERWEHSAN 1 BEN . IOl 0 B 1K, WohmBvRRs), ZE4eRss . amikshsk
W, ity VPRI N (FRB N ) s PR
76 A2
Ui 11 e
75 A3 P7.0 AO B2 )7/ A7 i A b ik O
P7.1 AR IEE A A i 1
74 A4 P7.2 A2 TR AE At st il 2
P7.3 A3 FEJT IR A A b ik 3
73 AS P74 A4 R R 4
5 AG P7.5 A5 FRIF B AT A bk 5
P7.6 A6 P27 EE A g A b ik 6
71 A7 P7.7 AT BT IR A bk 7
RIERTEP, M. KA BRI A LUK PHY #IgsfES 8. 5 MAC ZAMELIKM PHY #4613 TX_EN
8 TXClk F1 TXD[3:0] 15 S4R4EE M IEAE. 7 100Mbps IZ4THF, TXCIK % NI 2% Bk 25MHz, 7 10Mbps iZ471, 4
2.5MHz. %I+ ENDEC, TXCIk BATHIFDIRE, (Hi A B ETE N Y 10MHzZ,
REMRE, . LIRS EEEE R, FE T TXCIk {55 . TX_EN f T8 MIl 5[ TXD.3-TXD.0 I
7 TX_EN B SR TR IUAT . WOL AU s, TXCEN B4, 40iE EdE4A TXD.3-TXD.0 51 Eimdin, 5]
PR FE BT TX_EN 6%t 5 PUAL S 5 1028 — A TXCIK iU . %7 ENDEC, TX_EN ZhfgAdlA .
3 TXD.3 RIEEAE, Wl RIEEIEHTAE MBS 4 8dE . RESEEWEHE T TXClk. 4 TX_EN &7, 44 TXClk
4 TXD.2 Ji 1, TXD.3-TXD.0 #f 10 IR M PHY $&ifil 48 R4 . 2 TX_EN EARE, TXD 508 B g 2ng . X1
5 TXD.1 ENDEC, T)( TXD.O )'H J'Pﬁ4§4ﬁe
6 TXD.0
BT BF, BN, B B YE B LUK M PHY #5184 Bl. A AMEILLUKIN PHY 82 MAC 1)
10 RXClk RX_DV, RX_ER 1 RXD[3:0] {5 S @M HuE, 7E 100Mbps iZ17N, RXCIk i AN 408% RN 25MHz,
10Mbps Z4T1, b 2.5MHz. %F ENDEC, RXClk HLAGHIFIhEE, (A4 N4 % 10MHz.
BRBIEER, WA BB SRR HAMNELURM PHY #6880 Fa A, 2T RXCK {559,
11 RX_DV RX_DV HITF#7% MIl 51 RXD.3-RXD.0 -4 P04y A5 %33 . i (%1 -4 DU A7 31 8 5 1O DU A2, RX_DV — AR
FEA . RX_DV e G VU 2 JG 5 —4 RXCIK Z BB . %7 T ENDEC, RX_DV LjfgAHA] .
Bl e, BN, BB R HAMBLUK I PHY FEdlss M i A s, [T RXCk 55 . RX_ER HT
9 RX_ER i MAC 5776 PHY RIEFIMIrF 4RI E] TSR (W1, iS4 iRak PHY #RillE FEM4EsiR). RX_DV EALI,
RX_ER %+ MAC AfefEH . %+ ENDEC, RX_ER N 4KHT.
I RODS | BliiE, A, POUCHTA ALY MIL IB0lCBI 4 7 080 BOCEGR D T RXCK 5 4 TR
15 RXD. 1 RXClk &, 3 RX_DV &7, RXD.3-RXD.0 #4ft MAC MM HdE. 1 RX_DV BALH, RXD Hdi vk 2
12 RXD O %, %}+ ENDEC, 1 RXD.0 HF ik
BT, WA I OGS s P RN, RSSO AR A, B ALK PHY #3688 8
1 CRS o MRZRBERA FEWIN, CRS Wil PHY EAL. PHY NARIEAEMSOIRAWIE, CRS {554 % . CRS
55 WA Db A2+ TXCk 3 RXClk. %+ ENDEC, CRS IR .
PRGEW, BN RENES 2B P a8, WA R I se i, NEAME LUK PHY $H]8 &
2 CcoL 7o Frslphsent, PHY MN{RfF COL Eii. COL 15 5Bt AN[EL T TXClk 88 RXCIk. 7E4xW LA TAER,
COL 155 # MAC 2. %I+ ENDEC, COL LhfgHIfA.
MII B RSP, . MU B Bhth MAC 774, i AMELAUR I PHY $afil28 FH 7 MDIO 5| I & 3%45 B s I 3
18 MDC . S-S MDC %A S K s sl il S/ s FIE I R) 2 160ns. MDC /N ZE 400ns, 5 TXCIk

RXCIk JAHITE K -
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El] 3 ThiE
1o MDIO MRt o I EE 1/O JE 558K PHY Bl e AT A5 (0 B . A FLWh 40 i PHY %
2 MAC, [A25T MDC 8. 465 B3, Hdlith MAC k% PHY, [[2 T MDC 4.
% ow 1-Wire g, 1/0. 1-Wire ¥t 3L 1-Wire M2k EHLIITFIR . O S B 2k . S5 1-Wire WBLESPRIE B2 /E %]
T 1 2 A 204 L S 3 FELBEL - S g PO, 2 P BELE 9 X 2.2k,
B LRAERE, Witk % 1-Wire 5 BE TR &AL TG 20, JHT5RE 1-Wire W25 ik L. %5 A4 1]
100 OWSTP | AMsribl Ef e, %ML A I 10kQ. 4 1-Wire #4 TR/ A K Lebi il (S BN, %0 i i T
WAL . Wk ENLE A KA, MBLE TR R TR, Tl A% .
Rl ( £E)
= 2 TjR% CAN 2.0B #5455

15 AN E AL

SHRRARVE (11 47) R JE (29 A7) ARIRFT Mo 4 = il
ek yg, ZErDeviceNet . SDSHIE JZCAN

I3
A Z I AR SIESTA AR U R
ERERZ R E
16 ANHWHE, 6 kAR rb
44N 16 17 5E I 281K s
2x/4x I B E A PR L T (EMI)
YRR 1052 I
P35 %
AR IrDA I
B AR E
IRIhFE 1.8V A%
3.3V /0, 5V %R
HYRE B, SRR I EBER, el RS
FAAR DAL ) LA BRI CAN % 2 161
HEL Y050 2 20k T L g 1 A
LR R34 S AT
WRN TR AR
YRR BRI AT I 8/10 AL HERRFRED
64kB N SRAM, 1 FERE /50 474t %
16 /24 1753 T /24 A3 3% SA¥ 5
nliE S /AR FANTA- G e 8 0
SCRFAE R GG FE TR AR e 1B A7 A 25 1)
BRIAH L 8051 fE B 237

DeviceNet 4 Open DeviceNet Vendor Association, Inc. /7.
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A&

FRAE SR, ASSCRY LR #5451 DS80C410 L% DS80C410 i1 DS80C411.

TEA U

DS80C410 &ty thll 2% 2 BE AL 1K) 8051 #%4F. AhBEAFE—A 10/100 LK MAC, =ANH 11, —AnfiE CAN
2.0B ¥4l 4%, 1-Wire EHUF1 64 4~ 1/0 5. AsLBLM 55, ROM FREE4E N FRE 7 T 5842 Uj in] 1) TCP IPv4/6 [ 4%
HEFGFN OS. M HEFRIRIIN S % 32 /> TCP &4, EiLZLUKM MAC, HALI%H A =ik 5Mbps. ik 75MHz [
ARG IR S F /N 54ns 184 M. 24 7 FHESZ Rk 16MB  [FESEAEES 0], AL T X8 K RE e ol A7 i
DX PRIV 0] o A D e ) o R A7 2% 2 TR R B A% 4, DS80C410 L4t 4 AN HeEr, & —ANF AR A 5 A4
AT LR E A B 8 id i aid k. DS80CA10 A H Ik &t —Lmk 17 32 frF1 16 A7k fbiik. PLA mig s
i H—1kb. Einzhfe.

DS80C410 HAT# IR AN 1/O ey, W HIFEZ WML b lss . DS80C410 nf A 10/100 LKA ity
)28 (MAC) RN IR R I REA T4 o B N DRI R[] IR, a2 R s A5 FH A PN - DRI AT 2508 R 25 2 R 4%
XSRS — N SE 24 CAN 2.0B FEifil#e . —> 1-Wire MRS . =/ANESXUTH LA 8 A 8 frdi 11 (%
64 N 110 5.

fixk A3\ 64kB ROM SCHFEIIFIERFNEEN . 1% ROM [l 444 ] DHCP 5 TFTP S LUK 4% 553 . ROM [l {442
ML FR R AT 5241 Al () TCP/IP i, 725 IPv4 1 IPv6, wJsZEL UDP. TCP. DHCP. ICMP f1 IGMP. it4hit
AFEIE T E L e AT . [ S5 /1), MAC Huhtn] By IEEE i) DS2502-E48 £ F%.

DS80C410 15 10/100 LA MAC 7f4 IEEE 802.3 MIl 1 ENDEC PHY 4% Hbrift. MIl 4 3 kF 10/100Mbps, i
ENDEC #1132 FF 10Mbps. MAC #I XHMEIFEREAT Beit,  mak 3 N R DD AGIENRA S, - oh T 20 e i oA U £ Magic
Packet J Mg, 3L 22z H] Fo0D T CPU LUK AR fif . i Gl SFR & M T ¥t )q, Fi
)i 8kB SRAM ELITAT Tx/Rx Hfia il sh RLR AR i o 20 ikb 141 (DS80CA10) R T-7, MAC Al &
AR B BRI 5 7 A — AL T . DS80C410 MAC 1 “LAEAE i A 4 1A 1 A Ll A XU AR, 4
P2 AL DERC, AT VLAN AR28 U5 fig

DS80C410 HA 4Tt CAN 2.0B #ifil#s, DS80C4A11 AH 4. & HlZ 24t 15 ML, Hh 14 MaTicE A
AL, AT RO G AP SCRAARUER 11 78l 29 79 e BAR AT, WIS 8 74 it
BRI T3 3 FF DeviceNet F1 SDS 2 T i (1) CAN Ppisle 4 NJBT 4% IS JLRF R 1) B Sl R 5 A a0l CAN 4%
TS RE I PR U S I o 24 CAN 2 8 il E AR AERNRT, FT ] SIESTA HEIRAEA.

DS80C410 frfigte i) vrii il th T AnitE 8 Arfldahilas. 2Py ik itz il 4 7 w1 Dh g CLAE i/t DS80C410
Hi, DS80C410 AL IhAEELES 16 NHIIIE (6 N MAMTE) 4 AN EI AT RS . DT ER T I e N 8. AT
AT IrDA el — AN 28 AR FL B8 AT — AN I BB 2x/4x IS A S i 2% o %43 A A e des Bl 2 R S ARG A IR R T
AT TAE, ITREAE EMI.

DS80C410 [ 2 FELYR S BEIE A HE R DOAE N o A B R S il 28 A% TAEAE 1.8V, 110 24 3.3V, 5V 7K. A
ERREEC (PMM) RV b e O RERLAS R 3 4 I Ri i3 o REMLES I 1024 8. B, {5 40MHz I HL#S B3 K
10MHz. 7 PMM I, LUAH[RIAMEBISBRAR TAER, ST iES: 39kHz MINLE B, IR KPR Th#E. fadas il as ]
JC A LE g N AR R R BT AR 1S S E 2 PMM P a]Heidi (. DS80C410 miffi CPU ik N IR A BB R Th #E 5
BUS SN 117 2 S 0 1 AR /8 RO O 7 6 1] o 0 A e N N VI - el S ata BN Sy =K VA
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AH T ROM B, DS80C410 L HIERIA A MEA IL 8051 f7fitids. (H AT FI F H B 5R  fA it oAk R G5 M)A e 78 70 K 4%
IR fE . DS80C410 HAT AN lik 10 [y HEkkTeEr, fAefe TJ-hkmnk 1kB A N SRAM HiEfk 2= [a], M &
RIS %% . DS80CA10 1] LAELE 24 £ 4y jiuk 24 ArESEF AR, HehrvE 16 A7 F- iR ST Uy in) (O ys K. X Ry
FIE YR A A 25 UG ) B SCREal SEDUAE RS dn e, ] PO IC & 0 JE & A I B AU bk 7274, R 6 15 R AR Bt
A7, NI AT A FH 358 550 R A7 i 2

80C32 &AM

DS80C410 &bt CMOS 80C32 F A . Hbasttly 80C32 /' Frad K, [RINFIBBE I T 42 ek
DS80C410 it LjhrviE 80C32 AH I 52 I #s /v Bds . AW T H . 256 7 £ RAM. 1/O % . 5 i 245 i STk
A 12 A8, fREES 8051 REN PR . R RThAEZF 748 (SFR) Ui DB itk ohae, HAmASY
Fr#fE 80C32 HuhtE S, ArEiE4 50N 8051 2 ThRE 3. 7. PSR eR&TIREE 8. T2 b
#E 8051 fr4%, WH AIAE 80C32 R4S M/ iz1T#E DS80C410 . T idshilas LA mrkRe %, Hig
A IBAT I P TC R A 2GR I B EOA S AR I B B R A B, PRI 3 AN R R B S A K.

P4 DS80C410 f54 MIAHX I 7 5548 8051 Afnl. #iln, fEEARS Y, “MOVX A, @DPTR"{§4 Fl“MOV
direct, direct’f§4 5 ZAHEFISA], BEPEASHLES IS 24 AP . DS80C410 EERINALE T (FEplasfil = 4
P I AT“MOVX A, @DPTR™ R4 I Pl &3], B 8 ANk E ], m“MOV direct, direct” 5 3 ML JE
W1, B2 AR R BT ES L SR IR A, (IR AT AN R AT I ) o REAS B REAN FE A 1 I
JPLARRIX AL . ER RS U IILE T 4 el R EIERE—A ALE kit 28RS TR E—A SN
W1, (R LT EZIL 4 2 540 1HSH% BE M7 77 English only) LK & d il 75 iz 1 ) 155 4%
M7 #f 2 FFEnglish only), TR NMESIINFANY, FH ot SR ] I5F R, THEEs e 4
BRAIAABE 12 ANIBRLIE— IR XEE, ST 2 S E bR AE IR I, (HARRD IS AT I P o . e I 28 mT
BB AR 4 DNINRRLIE IR, DL R md s g i e 4

FAAf A 1 SR iE 80C32 —5. DS80CA10 (1 aridt W AZ W 12 I I P A A B T, el e vk N A 25 A B kLR I
B, TREEVEA AR .

AEE TRAUE DS80C410 [ HEAIMEIL o« VEAN UL v 540N ] P HerE « AN Y RMBCBE ] P B4 AR An v
80C32 [k R 451, DS80C410 MU EA 80C32 [ RAKih:, EHA VL Btk

P BEEiR

DS80C410 ¥ PEREAOR H T IS B SR ik, 7E T30 @R s vt . FHRG I N Ll T ERELAS B30 12 1
AR 8051 H\Zf7-fifies . £ DS80C410 1, —AHLLS I TEEE 4 Ml IXFE, EAHR SRR T,
PR BB R WIHR A PATHEIR T 3 /. 2% DS80C410 Fr A HUTHHIEI T 3 1%, oA HUTHEEHR S T 1.5
£ 24 5. 184 INC DPTR /7 HH 7 /D pLes I (BARTRE 22 2 AHLES I, MBS 1 ML ), S5 LAaim
8051 MLk, FFHbEIEE T 6 fiF. HIMEAE BRI ERE S, Frfa $5 2T B B LE LART ) 8051 B4R,
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FEAFEIF (RSB SOEAT T PR 362 o 0 T AT 5 SR B (KN ] SR 2 bR 3 5034l T
RPN AR B EH TP 3 %, DIULAE AR A & #0 2 P s AT s B o AR I 2 45 R0 1) DSt AN I oK
CMOS % il SEEL T 54ns I/ ME4 T (BBFHAT 18.75 FI T 4484, M MIPS). AiE—Dimrtag, A UAEE
TREHEOL T A A%EAN A SR, A ERAT R EIN, e A E RIES.

FRTIRE T /798 (SFR)

SFRESH B HIA 0 KIS TR fE . DURFIERME 8051 4R A4, HIRTEBA BAT £ R0 BT LAE . 4% 5 18 T D B 1
BRI, L D 5 5 6 i 920 2% 100 20 6 5% 52 MCSFR. AL SCLBT ) A 1O ME— %5 . DS80C410 42741 T btk
80C32 PHLATISFR, 2 1A AF BB AR Mt o 0 A5 AT P . I8 S 3% 4 75 7 FHEnglish only)td
55 T AT SFRITSEHE B ]

L5 CAN JhREARSCION A DS80CA11T Hf oy FUsAy, BRHU, IR[EH 1. BIAMAIRH b
= CO_l/O (P5CNT.3) f& DS80CA11 [#1il i3/ 547, (HXTAbEESS A EAHLAEH

= CANOBA (P5CNT.6) 5 11: DS80C400 - AHA o

» COBPR6 (COR.3) j& DS80C411 [yl FHisL/ 50, (HATAbFR 2 AL .

* COBPRY7 (COR.4) £ DS80C411 [¥1if i3/ 547, (HXf bR 2R A EARAER

* COIE (EIE.6) A& DS80C411 [f118 i/ 547, (HXFAbFEZRHAEARAER

i
* COIP (IEP.6) A DS80C411 [f11f i3/ 5%, (HXFAbFEZRHAEARAER

37 of 102



DS80C410/DS80C411 iy LMY FI CAN 1 /4 £5% il il

1. SFR HuhbAN {7 it

REGISTER BIT 7 BIT6 BITS BIT 4 BIT 3 BIT 2 BIT 1 BITO ADDRESS
P4 P4.7/A19 | P4.6/A18 | P4.5/A17 | P4.4/A16 | P4.3/CE3 | P4.2/CE2 | P4.1/CE1 | P4.0/CEO 80h
SP 81h

DPL 82h
DPH 83h
DPL1 84h
DPH1 85h
DPS ID1 IDO TSL AID SEL1 — — SELO 86h
PCON SMOD 0 | SMODO OFDF OFDE GF1 GFO STOP IDLE 87h
TCON TF1 TR1 TFO TRO IE1 IT1 IEO IT0 88h
TMOD GATE T M1 MO GATE /T M1 MO 89h
TLO 8Ah
TLA 8Bh
THO 8Ch
TH1 8Dh
CKCON WD1 WDO T2M TIM TOM MD2 MD1 MDO 8Eh
P1 P1.7/INT5 | P1.6/INT4 | P1.5/INT3 | P1.4/INT2 | P1.3/TXD | P1.2/RXD1 | P1.1/T2EX | P1.0/T2 90h
EXIF IE5 IE4 IE3 IE2 CKRY RGMD RGSL BGS 91h
PACNT — — PACNT.5 | P4ACNT.4 | PACNT.3 | P4CNT.2 | PACNT.1 | P4CNT.0 92h
DPX 93h
DPX1 95h
CORMS0 96h
CORMS1 97h
SCONO | SMO/FE 0 | SM1.0 SM2_0 REN_O TB8_ 0 RB8_0 TIO RO 98h
SBUFO 99h
ESP — — — — — — ESP.1 ESP.0 9Bh
AP och
ACON — — MROM BPME BROM SA AM1 AMO 9Dh
COTMAO 9Eh
COTMA1 9Fh
P2 P2.7/A15 | P26/A14 | P2.5/A13 | P2.4/A12 | P2.3/A11 | P2.2/A10 | P2.1/A9 P2.0/A8 AOh
P5 P5.7/PCE3 | P5.6/PCE2 | P5.5/PCE1 | P5.4/PCE0 | P5.3 P5.2/T3 | P5.1/CORX | P5.0/COTX A1h
P5CNT — CANOBA — — co /0 | P5CNT.2 | P5CNT.1 | P5CNT.0 A2h
coc ERIE STIE PDE SIESTA CRST AUTOB ERCS SWINT A3h
coS BSS EC96/128 WKS RXS TXS ER2 ER1 ERO Adh
COIR INTIN7 INTING INTIN5S INTIN4 INTIN3 INTIN2 INTIN1 INTINO A5h
COTE A6h
CORE A7h
IE EA ES1 ET2 ESO ET1 EX1 ETO EX0 A8h
SADDRO A9h
SADDR1 AAh
COM1C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP ABh
com2C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP ACh
COM3C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP ADh
com4c MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP AEh
COM5C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP AFh
P3 P3.7/RD | P36/WR | P3.5T1 P3.4/T0 | P3.3/INT1 | P3.2/INTO | P3.1/TXDO | P3.0/RXDO BOh
P6 P6.7/TXD2 | P6.6/RXD2 | P6.5/A21 | P6.4/A20 | P6.3/CE7 | P6.2/ICE6 | P6.1/CE5 | P6.0/CE4 B1h
P6CNT — — P6CNT.5 | P6CNT.4 | P6CNT.3 | P6CNT.2 | P6CNT.1 | PBCNT.0 B2h
COM6C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP B3h
COM7C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP B4h
COM8C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP B5h
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REGISTER BIT 7 BIT6 BITS BIT4 BIT 3 BIT 2 BIT1 BITO ADDRESS
ComaC MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP B6h
COM10C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP B7h
P — PS1 PT2 PSO PT1 PX1 PTO PX0 Bsh
SADENO Boh
SADENT1 BAh
COM11C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP BBh
CoM12C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP BCh
COM13C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP BDh
coM14C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP BEh
COM15C MSRDY ETI ERI INTRQ EXTRQ MTRQ ROW/TIH DTUP BFh
SCON1 | SMOFE_1 | SM1_1 SM2_1 REN_1 TB8_1 RB8_1 TI_1 RI_1 COh
SBUF1 c1h
PMR CD1 CDO SWB CTM 4x/5X | ALEOFF — — Cah
STATUS PIP HIP LIP — SPTA1 SPRA1 SPTAO SPRAO Csh
MCON — — — — PDCE3 PDCE2 PDCE1 PDCEO C6h
TA C7h
T2CON TF2 EXF2 RCLK TCLK EXEN2 TR2 CIT2 CP/RL? c8h
T2MOD — — — D13T1 D13T2 — T20E DCEN Coh
RCAP2L CAh
RCAP2H CBh
TL2 cch
TH2 CDh
COR IRDACK — — COBPR7 | COBPR6 coD1 CcoDo CLKOE CEh
PSW cY AC FO RS1 RSO ov F1 P DOh
MCNTO TSHET CSE SCE MAS4 MAS3 MAS2 MAS1 MASO D1h
MCNT1 MST MOF SCB CLM — — — — D2h
MA D3h
MB D4h
MC D5h
MCON1 IRAMD PRAME — — PDCE7 PDCE6 PDCE5 PDCE4 D6h
WDCON | SMOD_1 POR EPFI PFI WDIF WTRF EWT RWT D8h
SADDR?2 D%h
BPA1 DAh
BPA2 DBh
BPA3 DCh
ACC EOh
OCAD Eth
CSRD E3h
CSRA E4h
EBS FPE RBF — BS4 BS3 BS2 BS1 BSO E5h
BCUD E6h
BCUC BUSY EPMF TIF RIF BC3 BC2 BC1 BCO E7h
EIE EPMIE COIE EAIE EWDI EWPI ES2 ET3 EX2-5 Esh
MXAX EAh
DPX2 EBh
DPX3 EDh
OWMAD — — — — — A2 A1 A0 EEh
OWMDR EFh
B FOh
SADEN2 F1h
DPL2 F2h
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REGISTER BIT7 BIT 6 BITS BIT 4 BIT 3 BIT 2 BIT 1 BIT O ADDRESS
DPH2 F3h
DPL3 Fah
DPH3 F5h
DPSH1 ID3 ID2 — — — — — — Féh

STATUS1 — — — — VIPF V3PF SPTA2 SPRA2 F7h

EIP EPMIP colp EAIP PWDI PWPI PS2 PT3 PX2-5 Fsh
P7 P7.7IA7 P7.6/A6 P7.5/A5 P7.4/A4 | P7.3IA3 | P7.2/A2 P7.1/A1 P7.0/A0 Foh
TL3 FBh
TH3 FCh
T3CM TF3 TR3 T3M SMOD_2 GATE 3 M1 MO FDh
SCON2 | SMO/FE_2 | sM1_2 SM2_2 REN_2 TBS_2 RB8_2 Tl 2 RI_2 FEh
SBUF2 FFh

YER BP0 2 0 1 (R

40 of 102



DS80C410/DS80C411 iy LMY FI CAN 1 /4 £5% il il

#2. SFR BHifE

REGISTER BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BITO ADDRESS
P4 1 1 1 1 1 1 1 1 80h
SP 0 0 0 0 0 0 0 0 81h

DPL 0 0 0 0 0 0 0 0 82h
DPH 0 0 0 0 0 0 0 0 83h
DPL1 0 0 0 0 0 0 0 0 84h
DPH1 0 0 0 0 0 0 0 0 85h
DPS 0 0 0 0 1 0 0 0 86h
PCON 0 0 Special 0 0 0 0 0 87h
TCON 0 0 0 0 0 0 0 0 88h
TMOD 0 0 0 0 0 0 0 0 89h
TLO 0 0 0 0 0 0 0 0 8Ah
TL1 0 0 0 0 0 0 0 0 8Bh
THO 0 0 0 0 0 0 0 0 8Ch
THA1 0 0 0 0 0 0 0 0 8Dh
CKCON 0 0 0 0 0 0 0 1 8Eh
P1 1 1 1 1 1 1 1 1 90h
EXIF 0 0 0 0 Special Special Special 0 91h
P4CNT 1 1 1 1 1 1 1 1 92h
DPX 0 0 0 0 0 0 0 0 93h
DPX1 0 0 0 0 0 0 0 0 95h
CORMSO0 0 0 0 0 0 0 0 0 96h
CORMSH1 0 0 0 0 0 0 0 0 97h
SCONO 0 0 0 0 0 0 0 0 98h
SBUFO0 0 0 0 0 0 0 0 0 99h
ESP 1 1 1 1 1 1 0 0 9Bh
AP 0 0 0 0 0 0 0 0 9Ch
ACON 1 1 0 0 Special 0 0 0 9Dh
COTMAO 0 0 0 0 0 0 0 0 9Eh
CO0TMA1 0 0 0 0 0 0 0 0 9Fh
P2 1 1 1 1 1 1 1 1 AOh
P5 1 1 1 1 1 1 1 1 A1h
P5CNT 1 0 0 0 0 0 0 0 A2h
CoC 0 0 0 0 1 0 0 1 A3h
C0S 0 0 0 0 0 0 0 0 Adh
COIR 0 0 0 0 0 0 0 0 A5h
COTE 0 0 0 0 0 0 0 0 ABh
CORE 0 0 0 0 0 0 0 0 A7h
IE 0 0 0 0 0 0 0 0 A8h
SADDRO 0 0 0 0 0 0 0 0 A%h
SADDR1 0 0 0 0 0 0 0 0 AAh
coM1C 0 0 0 0 0 0 0 0 ABh
CcomM2C 0 0 0 0 0 0 0 0 ACh
CoM3C 0 0 0 0 0 0 0 0 ADh
COM4C 0 0 0 0 0 0 0 0 AEh
COM5C 0 0 0 0 0 0 0 0 AFh
P3 1 1 1 1 1 1 1 1 BOh
P6 1 1 1 1 1 1 1 1 B1h
P6CNT 0 0 0 0 0 0 0 0 B2h
COM6C 0 0 0 0 0 0 0 0 B3h
COM7C 0 0 0 0 0 0 0 0 B4h
CoM8C 0 0 0 0 0 0 0 0 B5h
comM9C 0 0 0 0 0 0 0 0 B6h
CoM10C 0 0 0 0 0 0 0 0 B7h
1P 1 0 0 0 0 0 0 0 Bsh
SADENO 0 0 0 0 0 0 0 0 B9h
SADEN1 0 0 0 0 0 0 0 0 BAh
CoM11C 0 0 0 0 0 0 0 0 BBh
COM12C 0 0 0 0 0 0 0 0 BCh
COM13C 0 0 0 0 0 0 0 0 BDh
COoM14C 0 0 0 0 0 0 0 0 BEh
COM15C 0 0 0 0 0 0 0 0 BFh
SCON1 0 0 0 0 0 0 0 0 COh
SBUF1 0 0 0 0 0 0 0 0 C1h
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REGISTER BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BIT O ADDRESS
PMR 1 0 0 0 0 0 1 1 C4h
STATUS 0 0 0 1 0 0 0 0 C5h
MCON 1 1 1 1 0 0 0 0 C6h
TA 1 1 1 1 1 1 1 1 C7h
T2CON 0 0 0 0 0 0 0 0 C8h
T2MOD 1 1 0 0 0 1 0 0 C9%h
RCAP2L 0 0 0 0 0 0 0 0 CAh
RCAP2H 0 0 0 0 0 0 0 0 CBh
TL2 0 0 0 0 0 0 0 0 CCh
TH2 0 0 0 0 0 0 0 0 CDh
COR 0 1 1 0 0 0 0 0 CEh
PSW 0 0 0 0 0 0 0 0 DOh
MCNTO 0 0 0 0 0 0 0 0 D1h
MCNT1 0 0 0 0 1 1 1 1 D2h
MA 0 0 0 0 0 0 0 0 D3h
MB 0 0 0 0 0 0 0 0 D4h
MC 0 0 0 0 0 0 0 0 D5h
MCON1 0 0 1 1 0 0 0 0 D6h
WDCON 0 Special 0 Special 0 Special 0 0 D8h
SADDR?2 0 0 0 0 0 0 0 0 DYh
BPA1 0 0 0 0 0 0 0 0 DAh
BPA2 0 0 0 0 0 0 0 0 DBh
BPA3 0 0 0 0 0 0 0 0 DCh
ACC 0 0 0 0 0 0 0 0 EOh
OCAD 0 0 0 0 0 0 0 0 E1h
CSRD 0 0 0 0 0 0 0 0 E3h
CSRA 0 0 0 0 0 0 0 0 E4h
EBS 0 1 1 0 0 0 0 0 E5h
BCUD 0 0 0 0 0 0 0 0 E6h
BCUC 0 0 0 0 0 0 0 0 E7h
EIE 0 0 0 0 0 0 0 0 E8h
MXAX 0 0 0 0 0 0 0 0 EAh
DPX2 0 0 0 0 0 0 0 0 EBh
DPX3 0 0 0 0 0 0 0 0 EDh
OWMAD 0 0 0 0 0 1 1 1 EEh
OWMDR 0 0 0 0 0 0 0 0 EFh
B 0 0 0 0 0 0 0 0 FOh
SADEN2 0 0 0 0 0 0 0 0 F1h
DPL2 0 0 0 0 0 0 0 0 F2h
DPH2 0 0 0 0 0 0 0 0 F3h
DPL3 0 0 0 0 0 0 0 0 F4h
DPH3 0 0 0 0 0 0 0 0 F5h
DPS1 0 0 1 1 1 1 1 1 F6h
STATUS1 1 1 1 1 1 1 0 0 F7h
EIP 0 0 0 0 0 0 0 0 F8h
P7 1 1 1 1 1 1 1 1 F9h
TL3 0 0 0 0 0 0 0 0 FBh
TH3 0 0 0 0 0 0 0 0 FCh
T3CM 0 0 0 0 0 0 0 0 FDh
SCON2 0 0 0 0 0 0 0 0 FEh
SBUF2 0 0 0 0 0 0 0 0 FFh
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FE 17 [ PR3

28 SFR {ARWEE, A T RY, BB IEEAMOSE o € 5 i R4 mT B 1k T S AL S R
WA HIREAT o E N7 ) PR EORAE LS 2 R AL AT AT LL R P 447 2

MOV ~ OC7h, #OAAh
MOV ~ OC7h, #55h

[FRE N U5 I 27474 (23 C7h) JGJE5 A AAh F1 55h, FT0F—A> 3 e I, (EERPFRERSAZ R IR 20k

Eial LA
SFR r B TRk
EXIF (91h) EXIF.0 BGS BRI R
P4CNT (92h) P4CNT.5-0 — Uiy 1 4 5| BT A7 A
ACON (9Dh) ACON.5 MROM 4 ROM
— ACON.4 BPME W7 R A e
— ACON.3 BROM 5 ROM
— ACON.2 SA MR bk A X
— ACON.1-0 AM1-AMO B LR AL
P5CNT (A2h) P5CNT.2-0 — Uiy 15 5 | BATEC B 42 ol o
COC (A3h) Co0C.3 CRST CAN 0 &1
P6CNT (B2h) PBCNT.5-0 — SRR A
— MCON.5 CAN CMA H 4l A7-fifs #4553 e
— MCON.3-0 PDCE3-PDCEO FRIF I & 7 fe
COR (CEh) COR.7 IRDACK IRDA I} £ tH 4 g
— COR.4-3 COBPR7-COBPR6 CAN O BRF R T/ AL
— COR.2-1 COD1-CODO CAN It iyt 73 s
— COR.0 CLKOE CAN I By A e
MCON1 (D6h) MCON1.3-0 PDCE7-PDCE4 TR & Al fe
MCON2 (D7h) MCON2.6-4 WPR2-WPRO0 5 ORAYE AT
MCON2.3-0 WPE3-WPEOQ LTSk A VA
WDCON (D8h) WDCON.6 POR SYEEN K VA 79
— WDCON.3 WDIF FEN I LT
— WDCON.1 EWT IV ikrfne
— WDCON.0 RWT LG 158 N 4
EBS (E5h) EBS.7 FPE Jit) 397 3k 0 R K s B A
— EBS.4-0 BS4-BS0 SR NANWER A
SRR RE W

DS80C410 1] 6 N EBA-fili 25X A

256 F T Ay (LA ) RAM
FHAELLUKIN MAC K ik /B0 % vh A7 i ¢ 11) 8kB SRAM

64kB SRAM [t & AR A 1 MOVX B A7 fit 2 FIAC AL A7 4k 2%
1kB SRAM [t & N EHERR AT it 72 5 MOVX £ £7-fifi 7

i CAN 7 B MR B 1) 256 7717 RAM (DS80C411 A~ EL A5 L IhfE)
64kB % A ROM [#H {4

A 8 AN Fridk, i R eAR R 1 22 At 2k/8 A Kl 5 2] - ikiris 16MB AR Frfitieis o (I AP BE Al
REAE T, AR P A S 2TV i s AMB AN B A7 it 45 . DS80C410 IS0 HF 16MB [ /8 i &

A A o
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F-HEREER
PRAESTRE 3 FOARTA ) -0k, drdthlibgEi] (ACON; 9Dh) SFR ) AM1, AMO fi73%$%¢.
AML1:0 otk AR
00b 16 {7 (N7 ROM 225 11 4 BRIA(E)
01b 24 75T
1xb 24 i ARAR (N7 ROM 24 | F 5y BRIAE)
16 {7 F- kAR

16 i 53 Bk SO0 A7 i 8% (0 07 1) 5 f 28 8051 197 SNARALL, &5 8051 f b B 4% #RAE AU 3%, JF 5 Dallas
Semiconductor = AR 5 R 175 EIHE— B0 TAEFEX AL N 28 44F n] 5 inl 55K 64kB 3 R A £
#o HALJ5, DS80C410 BRIA Az .

24 fi57 T HbRE K

24 {75y GO RO KRS 8051 i 42 it AA e 7%, {HZ5 Dallas Semiconductor i il il 2 R A1 K I >
AL, 5% ACALL, LCALL, RET Al RETI M N T —MHLAS AT, IX0 bk 8051 Gl 2@ W], i b i [F]
RN T —AHLE . (ERFBLAT, SRR 0000xxh.

24 A iEEEFHEE

24 (L IES ISR ] 24 (iR, T Sul Bk Fe 4 A s iRAE . KRR UHEEs . ACALL, AJMP, LCALL,
LJMP, MOV DPTR, RET 1 RETI 8445 24 (B 4a 4 2L 1S R S s P70 g ot « G e as FIBEEEAS . INC
DPTR # K T —ANJE, (B EREE S bnifE 8051 FEA4E M7 i BU % .

1517 Ia) www.maxim-ic.com.cn/microcontrollers_ |37 £:DS80C410 [f) T 2313 .

S e
Thke Hutikfr 23-16 Huhtfz 15-8 Huhkfr 7-0
XH DPTRn ] MOVX 54 DPXn DPHn DPLn
X @Ri ff) MOVX 54 MXAX; EAh P2; AOh Ri
5 24 753 GO AR P A7k 25 AP; 9Ch — —
10 A7 e FiE TR — ESP; 9Bh SP; 81h
S ERTEFP A7 A8 -1k

17 DS80C410 JF AT 8051 I{fL4: 16 A hbAEaX, IR v AECE R SEELS 24 £ AR SR K BE R 75 &
FAfER 4% 11 . DS80CA10 $24t SFR A ke & 5ty 115 A ALk e R ik o i 11 4 #Hl 2 4245 (PACNT; 92h)
Fuiti 1 6 45 %5 7745 (POCNT; B2h) il F 1) 1 i Bt DLl b 13 U 1) 1 e KRR P A7 i s A i . 6 3 AR 4 3t
W7 ¥ & PACNT HI PECNT A7, WA 5 | A% 48 4 il 2 5 7 ik
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R3. ¥ b= 4
MAX MEMORY ACCESSIBLE
PACNT.5-3 P65 | P6.4 | P47 | P46 | P45 | P44 T
per CE
000 1/0 1/0 1/0 1/0 1/0 1/0 32kB (Note 1)
001 1/0 1/0 1/0 1/0 110 A16 128kB
010 1/0 1/0 1/0 /0 A17 | A16 256kB
011 1/0 1/0 /0 A18 | A17 | A16 512kB
100 1/0 1/0 A19 | A18 | A17 | A16 1MB
101 /0 A20 | A19 | A18 | A17 | A1l6 2MB (Note 4)
110 or 111 (default) | A21 A20 | A19 | A18 | A17 | A16 4MB (Note 2)
R4, Frigr=A
PECNT 2.0 PORT 6 PIN FUNCTION PACNT 20 PORT 4 PIN FUNCTION
P6.3 P6.2 P6.1 P6.0 P4.3 P4.2 P4.1 P4.0
000 (Note 3) 1/0 1/0 1/0 110 000 1/0 110 1/0 1/0
100 110 110 110 CE4 100 110 110 110 CEO
101 110 110 CE5 CE4 101 110 110 CET CEO
110 I/0 CE®6 CE5 CE4 110 I/0 CE2 CE1 CEO
111 (Note 4) CE7 CE®6 CE5 CE4 111 (default) CE3 CE2 CE1 CEO

YR 1: %} PACNT.5-3 = 000b [ &, AN IEALGEYT i) 32KB fE4# 3%, XA B0 T B ik 5 5 Rk F-hlbr e 16 7 (0-FFFFh) Huhik
YR 2: BRINPACNT.5-3 = 111b[{K & (FFANCE Vi i) 4AMB) AU TE4E 4 AN Fr ki il i5: K 24 £ (0-FFFFFFh) - .

VR 3 AN ROM I, RERVCIRAS .

YERE 4: NESROMIS RSN, BRIALEGK S B 91 & & CE 2MB, P4CNT.5-3 = 101b, {##CE4%CE7, P6CNT.2-0 = 111b.

AR A% S0k

S5 LARTAIA 7 4 AT (2 i 28 i ), ik 4 SR (PCE), DSBOCA10 HFfi K AMBYHR 17 fik 2.
5115 P77 47 25 (PSCNT; A2h) Ik 11 6 #7747 8% (PBCNT; B2h) fivsi S H 2k IR Mt LA AMSM 8 i T
BB BR800 22 S T WA 15 IO SM M, LG PSCNT, PECNT R e F (A Ut
9T T A A B 82

RS, S FriEr= A

P5CNT.2-0 P5.7 P5.6 P5.5 P5.4 P6CNT.5-3 MAX MEMORY ACSESSIBLE per PCE
000 (default) 1/0 I/0 110 I/0 000 (default) 32kB
100 I/0 I/0 I/0 PCEO 001 128kB
101 I/0 I/0 PCE1 PCEO 010 256kB
110 I/0 PCE2 PCE1 PCEO 011 512kB
11 PCE3 | PCE2 | PCE1 | PCEO 100 1MB
ERH KIS R 77 A A T4k

A G, DS80C410 BN NS 8051 AN fias 1, Hubiki¥) MSB B fEu 1 2, Huhlfy LSB A% dafe
B0 S . AR T ] — AN A A7 et M ik L SBAI B R 5 ] . DS80C410 #4t— ANk i (MUX),
W% 5 | BAE b S A ok R bl s L SBRI SR AN R o A REIE SR IS, HUhELSBH I AE s 11 7, Hds
HILAENR T 00 A G 1 7 (R A T AN 06 R FH A5 At 52 FH IRV A7 i DA B S5 B A A A SR IR B I B G o AN X
FERFPATCI, ERLL RSl N Rl B 18 . AR B AN A7 A . % 6 A E ] (1645 8051) MR AN F-hlAR
WY N
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6. SN A# A TS

SIGNAL MULTIPLEXED (MUX = 0) DEMULTIPLEXED (MUX = 1)
A21 P6.5 P6.5
A20 P6.4 P6.4
A19 P4.7 P4.7
ADDRESS A18 P4.6 P4.6
A17 P4.5 P4.5
A16 P4.4 P4.4
A15-A8 P2.7-P2.0 P2.7-P2.0
A7-A0 P0.7-P0.0 P7.7-P7.0
DATA D7-DO P0.7-P0.0 P0.7-P0.0
CE7 P6.3 P6.3
CE6 P6.2 P6.2
CE5 P6.1 P6.1
CE4 P6. P6.
CHIP ENABLES CE4 6.0 6.0
CE3 P4.3 P4.3
CE2 P4.2 P4.2
CE1 P4.1 P4.1
CEO P4.0 P4.0
PCE3 P5.7 P5.7
PERIPHERAL CHIP PCE2 P5.6 P5.6
ENABLES PCE1 P5.5 P5.5
PCEO P5.4 P5.4

RETE IR 25 Vi ]

DS80C410 nJ #yhc & R H U7 ) B At 23 7 I8 (MOVX) Vs W R P Aifiti o« 1Z4FE B — e sc i, misdd
e e N RS AR g s . X5 PDCE7-4 (MCON1.3-0) B{PDCE3-0 (MCON.3-0) 4 (W4T A i A BEFE 7/
Bl Aett eI Vi, ANk (CE) 15 5 X MOVCHIMOVXHRAE [RI AR FH o 4 B R 80 1R 407 1) I

Fe AR BT 2 PO BB AE B 2 I AN ik (PCE) 155 o XHE AR RS A2 4% #e BB 10 S5 il i WRAS S #5018
Vi o] HPSENAS S # il 2R T4 AN I A7 S EAE R G BB g AR TR A, xRt of, ik MOVC (2
FPEz) FIMOVX (B FT AR At 2 ) U il 7] — Ao 15 1 BoR T e & PDCERT AN e i A8 A5 A7 Ak 2 Kt U 1]

0 BT A R B P 8 T DB, A T RE SIS U ) AR A ARG . Mk, DS80C410 it Jii%CES3, CE2,
CE1RICEOFRAENS 55— 0—16KBAE il 257 11 (K15 4. 3l 3 ¥ EAH N WPE3-0 (MCON2.3-0) SKiEAEA Fr itk (115
TRy ThEE. Ry Xk % 7T RWPR2-0 (MCON2.6-4) 7% H . MOVX$A MR X ki) S/ E AR 1L, B A S 4R
Prhrbrds (WPIF-MCON2.7), JFffili 4l A 1) 5 A4 K

x7. BRAPEE

MCON2.6-4 RANGE PROTECTED (kB)
000 Oto2
001 Oto4
010 Oto6
011 Oto8
100 0to 10
101 O0to12
110 O0to 14
111 0to 16
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1. SMERAF Al A5 WU SEB — PSR R

PROGRAM/
PROGRAM DATA PROGRAM DATA DATA
MEMORY MEMORY MEMORY MEMORY MEMORY
CE7 =2M X 8 CE7 =2M X 8
L
|
o o m
Ce6 =2M x 8 CeE6 =2M x 8 (<,i)
0
r 2
m a
CE5 =2M x 8 & CE5 =2M x 8 .
g g
08: 4
CE4 =2M x 8 <Zz CE4 =2M X 8
(@)
=z
CE3 =2M x 8 PDCE3 =1 | ——> CE3 =2M X 8
cE2 =2M x 8 cE2 =2M X 8
_ PCE3 = . pcFrz = 1M x 8
CEL =2M x 8 PcE3 =1M x 8 CEl = 2M x 8 PCFR X
pcF? =1M X 8 pcE> = 1M x 8
pcel = 1M x 8 o
CE0 =2M x 8 — PDCEO =1 | C—— > CEo =2M x 8
PCE0O = 1M x 8
BEFORE AFTER
HeoR I VU BE HREr

DS80C410 H it (1) 488 5in Th g vl i 20 v ) FE i o sl . 5 LT 30 455010 8051 MLk, & & A U Edafa 4T
(DPTRO, DPTR1, DPTR2 A1 DPTRS3), /1] LU XAl 4 7 INC DPTR 452 P0AT I B 34 2 ik . KR
T2 DS AT VT I, B TR B RERIC B A R PAT HE eS8 A, A B s k. bl TR AR % 56 (1 FH 1 5
B AaEt) LR AR S8 AR 55 AR I IE Sl X v . 554, REXT i dR4t (DPTRO, DPTR1 5 DPTR2,
DPTR3) REMEACE N A BN DI, EIXFEN, FeLe 5 R 5 AH DG I 2 nlbs A SR BT DI o Pt v i 53 4k
—A. fEREABIVIDIRE, A ANMREHRRVREAE, S NMREHR R E REAE,  ATROCIE R R 1 S

DPTRO i 8051 #i#afatl HuhlAHIH], fDS80C410 A& LRI HT $AT FrHfEY) 8051 XA, 2 AN 25 = AFIEE DY
ANBHRFRET 2 A 2407 T LART 8051 %A 18 I ISFRHbAE. 4 AEfE 17 i) DS80C410 LK) 24 frd bk, &F4NE%EF
I T =A @A (DPXn) , XK, FANBURIREILLE HSFRAL 4 DPXn+DPHN+DPLNI . £ 844 T
MR ET ISR,
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8. HHEIRET SFR Huht

DATA POINTER DPX+DPH+DPL COMBINATION
DPTRO DPX (93h) + DPH (83h) + DPL (82h)
DPTR1 DPX1 (95h) + DPH1 (85h) + DPL1 (84h)
DPTR2 DPX2 (EBh) + DPH2 (F3h) + DPL2 (F2h)
DPTR3 DPX3 (EDh) + DPH3 (F5h) + DPL3 (F4h)

HREIR IR B s ek #6467 SEL1 (DPS.3) #Il SEL (DPS.0) #k4Ti%+. SEL1 Al SEL {74 00b %+ DPTRO,
01b %% DPTR1, 10b i%# DPTR2, 11b i# DPTR3. i fiiJf] DPTR 454 (41, MOVX A, @DPTR) 11}l
SEL1. SEL EFMEERTREN . J SIS R SUEHE TR £ s il oy AR e 2, WA i H SEL MIAHARAT, nrgkalAli A
INC DPS $§47£ DPTRO 1 DPTR1 Z [k, DPTR2 A1 DPTR3 2 [i] {3 £t o

Eikr#E 8051 An[H], DS80CA10 A FH B hin+e-4 B my i 1t sl st s Hdha 85t ANk #1541 (DPTRO, DPTR1, DPTR2,
DPTR3) #BHA MG SIAL (1DO, ID1, ID2, ID3), #E it fE4AT INC DPTR it gk . 354t ID
(LI FHIAL A ZFRS, INC DPTR $8&ifrEt a6, IDAZE 15, INC DPTR $5&-fl 5%l k.

IDO = DPS.6
ID1=DPS.7
ID2 = DPS1.6
ID3 = DPS1.7

A — N R A BT SR LT DPTR W84 5, Aefd O8I A Fa kL o R EAE A H (1 35 47
an 2 (A SN, ATAROK BRI B A7 i s BB S A DG R A TR - B B I 3Re M HEANTE I AT DU/ s Fa £ 2 Tl )
e, WA ARVFH P IR B ARSI R < D). M)k PN (TSL:DPS.5) B4 1 If, R DPTR 54 REXH
iTiF, SEL f7 (DPS.0)HzhPI#t. XA SEL1 f7 (DPS.3) HPIRAS, A%/ DPTRO, DPTR1 2 ji)&{
DPTR2, DPTR3 2 [a] ¥ .

Auto-Toggle (if TSL = 1)
INC DPTR

MOV DPTR, #datalé

MOV DPTR, #data24

MOVC A, @A+DPTR

MOVX A, @DPTR

MOVX @DPTR, A

Mk — AR 1, S TSL B oM 1, P54 INC DPTR 54 ) 585 N B di 4t . ¥ SEL1 = 0, [H)i SEL =
0, N DPTRO A% EIEE. 55— INC DPTR #:% DPTRO, fili)kx SEL K 1. %5 /5416 DPTR1, fillk
SEL 7% 0.

INC DPTR
INC DPTR

OSP4 5%, DS80C410 W EHATHLLEL T DPTR (4545,  HBheh Y es i A A e 5t . KPR 5= 1

M 5 EEISNT H HREAE 2 B VS NE 7 S . MR ZEGTREH 7202 R INC DPTR 454, 4 B 3 /3 s
(AID:DPS.4)E 1 Itf, &HAT FIH) DPTR 454, 7885 B sl ol ik .
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Auto-Increment/Decrement (if AID = 1)
MOVC A, @A+DPTR

MOVX A, @DPTR

MOVX @DPTR, A

A8 T A S D) e R0 Sl 3G s g R, TSI SR R B SR B . Bildn, R A AR (fR
DPTR2 figIn]) S =71 8ds 2 H (fHuhl (h DPTR3 451). ¥ DPTR2 &7 %3R4l (SEL1 =1, SEL = 0), TSL =
171 AID =1, LU NEFE2 P FI R AT 58 57 15 i S

MOVX A, @DPTR
MOVX @DPTR, A
MOVX A, @DPTR
MOVX @DPTR, A
MOVX A, @DPTR
MOVX @DPTR, A

FEK A7 o B B

DS80C410 A i FH F EFEHAT %k MOVX FRATIHLAS AL, LLSEIIGHREORI M 3 1 AN A7 it s AV BAN Y e 512
ANV . mE RS AL LCD 8 UART 8RS (A itias U TR /84, RIS AT RES A 2 BE AT [ A0
PE. PRAR RS AT AE P HLES B E R K 12 MHLES I BT — 4 MOVX #5841l I MOVX SRAM — i
AP R, SERKEIAGE AN MOVX {7 gs 34, FRIER B &R (BAMBEEN), 501k
RS FE A7 fith s AT U 1) S

FH s g o1 25 47 4% 7 ) MD2-MDO  SFR i7.(CKCON.2-0)# ] MOVX I} P 3EK: 0 £ 7 ANEI. 4 0 724 —A 2 Hlag
JIH MOVX 454 N 7 P2 —A 12 FLER I MOVX #54. B PERENE AR BT U inl PRI 52 17 fif 2 A3 Bl 28 IR 4
KR BRI 1 ANEK AN, AVHEHEH SRAM, A2 W] GE - A7fik 25 U ) I [8] o

FEK: JEHIAXT AN MOVX IR M 50 = AN 252 . ZE KA 0 A8 F 1, Bl d r A ORFR I ) 14 I — AN i 3. S
ik 2 A1 3 W), WRELRD{F S I—AMHLas . EKAEA 4 UL BAER, BEOR AR, PUE NS R 1S
IAh . B5E, ALE {55 2K AMWLEs A, IXAE 2N I Hhhk g 37 i TR 24— AN WLAR I . e bk gk 14k
SARFE— P, bR RRI R — AP R . SRS WRFIRDAR S48 in—AMWLEs & . &J5, {EMOVXE
BEENT, BEAE R L LRGN RIS I — AP B . B KA R T4, ST AR RIS, s/ 545 5 5%
fE. =AN%E900LAC Electrical Characteristics — 1, 78 =AM & 45 HI8FMOVXIE -

AN KNG S BT BRI, 6P S 3 19 MOVX g 3 NI, TR, BRIARG S o RAM U5 IR JE el 3
3 TR0 RAM B B i, S ROCHAI, SRR E KA B0 0. R A B0 RAM 805h i
TR S N

AL Vi I Electrical Specifications — 1§ W] T MOVXF& 4 /7 SIE KA K R o WO —ANH], 22991k T AME
AL A 25 0
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R Bt AN KE

MOVX APPROXIMATE RD, WR PULSE WIDTH
MD2 MD1 MDO S;';';\ELEH MACHINE — (N (EQLLATOR CI£CKS) —
CYCLES (4X/2X =1 (4X/2X =0 (4X/2X =X (4X/2X =X
CD1:0 =00) CD1:0 =00) CD1:0 =10) CD1:0=11)
0 0 0 0 (Note 1) 2 0.5 tcik 1 toik 2 toik 512 toik
0 0 1 1 (Note 2) 3 1 toik 2 toik 4 toik 1024 tcik
0 1 0 2 4 2 toik 4 toik 8 toik 2048 tcik
0 1 1 3 5 3 toik 6 tcik 12 toik 3072 tcik
1 0 0 4 9 4 toik 8 tolk 16 tolk 4096 tc ik
1 0 1 5 10 5 toik 10 toik 20 toik 5120 tcik
1 1 0 6 11 6 tcik 12 teik 24 toik 6144 tcik
1 1 1 7 12 7 toik 14 tcik 28 tcik 7168 tcik

YERE L1 9T A MOVX B EIE KB 0.
R 2 AL MOVX 8 AF IBRIAIE G U EL,  AE3RAT I ROM Z i«

W MOVX SRAM

DS80C410/411 H 73.25kB /i A SRAMH T-MOVXf#ifi#s . i SRAM#EL EXII5r 4 4 Mefitidi e — % 64k x 8
Bl SRR P ATt s, — N T3 REHEAR B BE A7 1K) 1k x 8 AFfifidsbl, 256 777 (KW LI RAMA] T2l A1 A7 fifh
CANVH R o 1X 4 B uhbff 2, ARESE. |8 2/2DS80C410 ERIA A ds L E -

B2, ASER A

INTERNAL DATA MEMORY
FFFFFF
2k x 32 SRAM
(DATA MEMORY OR
NETWORK BUFFER
FFFO00 MEMORY)
FFDFFF 1k x 8 SRAM
(DATA MEMORY OR
OPTIONAL STACK)
FFDCO0
FFDBFF 256 x 8 DPSRAM
(CAN DATA MEMORY)
FFDBO00
00FFFF
64k x 8 SRAM
(DATA MEMORY)
nnnnnn

—/> 8kB (2k x 32) frfif sl LUK MAC FIAESCR B to i e At dy e [N e 4 DS80C410 it MOVX
BHRAAE ST VIR . 9 MAC TAERF, M1k MOVX BH#4E SEMZE - g2 iR . 7%, 9 SA (ACON.2) #
PLiF, 1kB 1) MOVX s At # it 10 A7 Ak dREr Uil J34h 256 F 45 [Py SRAM H T-BL & I 4E 15 4
CAN il #5H B 0.
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¥ R AR TREr

DS80C410 [ SZ KL Gi 1 8 LAY 1) 10y HERRFREN, TR S C S mgul 5 m S R Itk fE . BAL
MR FHEAUAT SA (ACON.2) fRE 10 7 HEARIREr . BALJFIZAIE R, SHEE AL T2 4748 RAM X 1) 8 (k. 24
SA BLENIN, #FREE 1KB KA MOVX f7figas FHVEHER: . 10 (7 HEARFREr ol iy e MERRFR £ (ESP; 9Bh) [HAIK
PRI SE 8051 HEALFRED (SP; 81h) 2Bt =2,

B A BEINE 2%

Fr A B T 2 A s s 28 B8 R & 24T 32 A7 A 16 fafeidk. ik, BT A1k, JEREIT N =M
WRPFAE BRI T B2 5 . X =L FHISFR (MA, MBHIMCNTO) (#3)5 1) 3wk e A R Eis 5, i R LT 15
KikFe . H—ALINRET R 4 RS R R e i T 8. 22 108 H T B0 sk 2% r <2 39 R A R LB AT
A1) o

10, FENE AT I 8]

OPERATION RESULT EXECUTION TIME
32-Bit/16-Bit Divide 32-Bit Quotient, 16-Bit Remainder 36 tcLcL
16-Bit/16-Bit Divide 16-Bit Quotient, 16-Bit Remainder 24 tcLeL
16-Bit/16-Bit Multiply 32-Bit Product 24 tcioL

32-Bit Shift Left/Right 32-Bit Result 36 tcicL
32-Bit Normalize 32-Bit Mantissa, 5-Bit Exponent 36 tcicL

11PN TR AR Il 28 B T RH IS S B o RV 1T RLAE VS 0 MABKMBH ] Uy ) e e AT R 2 A7 8%, (HMAFI
MB A7 A7 25 W 205042 TR BN B P e N A2 I, PASEBRIE MR E o AN U5 i) MA, MBEXMC A5 A7 20 K A 4
BB RMSTAL, B A ShEE INE 28RS 2 WMCNTO FIMCNT1 SFRIGULIH, T e Fa-—4b Thie
PEGIME B .
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K11 FE R AR

DIVIDE (32/16 or 16/16)

MULTIPLY (16 x 16)

Load MA with dividend LSB.
Load MA with dividend LSB + 1 .
Load MA with dividend LSB + 2.
Load MA with dividend MSB.
Load MB with divisor LSB.
Load MB with divisor MSB.
Poll the MST bit until cleared.
(9 machine cycles for 32-bit numerator)
(6 machine cycles for 16-bit numerator)
Read MA to retrieve the quotient MSB.
Read MA to retrieve the quotient LSB + 2
Read MA to retrieve the quotient LSB + 1
Read MA to retrieve the quotient LSB.
Read MB to retrieve the remainder MSB.
Read MB to retrieve the remainder LSB.

Load MB with multiplier LSB.

Load MB with multiplier MSB.

Load MA with multiplicand LSB.

Load MA with multiplicand MSB.

Poll the MST bit until cleared (6 machine cycles).
Read MA for product MSB.

Read MA for product LSB + 2.

Read MA for product LSB + 1.

Read MA for product LSB.

SHIFT RIGHT/LEFT

NORMALIZE

Load MA with data LSB.

Load MA with data LSB + 1.

Load MA with data LSB + 2.

Load MA with data MSB.

Configure MCNTO/MCNT1 registers as required.

Read MA for result MSB.
Read MA for result LSB + 2.
Read MA for result LSB + 1.
Read MA for result LSB.

Poll the MST bit until cleared (9 machine cycles).

Load MA with data LSB.

Load MA with data LSB + 1.

Load MA with data LSB + 2.

Load MA with data MSB.

Configure MCNTO0.4-0 = 00000b.

Poll the MST bit until cleared (9 machine cycles).
Read MA for mantissa MSB.

Read MA for mantissa LSB + 2.

Read MA for mantissa LSB + 1.

Read MA for mantissa LSB.

Read MCNT0.4—-MCNTO0.0 for exponent.

XS TA6 (10T LTSS

40 fr Rinss

IS B A A s RN T g, T LLRAT SRR INAIER BN eR 8, SRS SE o AF I A AT BRI, S5 R %
mE|—A 40 L e, BRI T DSP MU e SN .

TE BRI B IIRASFRE (MCNTA; D2h)Ja, B ATAEAT =i 2005 ) BN g . WG4 2nasim i X eyl os C & fras
(MC; D5h) 347 5 IG5 #AESLIL, LSB 7ERT. X Hevkids C aArasillAT 5 YA nl 152HL 40 A7 B hn#s, MSB 7EHT .

DL P25 2%

DS80C410 ‘{5 —> 10/100Mbps LKW il#, SCRFLAUKIM/IEEE 802.3 #fe%s PHY 28 fFiafr P thill. et —
AR (MI) $efibpale, RIETRBHLE], S8 DR MR TE AL, DIECESNE PHY 284k, Ml o] T4E
e T a4 X T, HREAT L& 10Mbps 2§ 100Mbps, i£37#F 10Mbps ENDEC #i:. & 7 1# F LK M
100Mbps F:38, ZRGEMAl (FMERI A2l A5 A sk 43 A A 25 25 71>k 25MHZ.

WP XCT R, DS80C4A10 L5 2% b H g il s L= LUK M EE A it . DS80C410 14 IEEE 802.3 iy i 5 i il 1)
BT Z 8% Ui n) (CSMA/CD) MLk VT A . AP EE G SN MAC A 25—k . W& LA EZA
SN, AR [RDE A AT R R AR RIS SE . RN B RG, ESREAL 20T, MAC RPN B (W T Pk RE
SEMT2%)e BRAEIEIFRR, MAC 52 B3R 16 IREAL IR, 2 JE it o Rk L. o THERcEEEneE, MAC
KHARIE TR, KiE—ABHLZEAS A e ol U IR W A AEphoe . Rl 55 24l DS80C410 Refg =i, A
ST A ISR 2% ) B ]
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A TR, WP R E K DS80CA10 4 4 HAMUME 5 55, SZl —F 2 MR R, AekAErR. K,
2 5 RIS ] fe Ak HE i
G, DS80C410 nf & ik —A> PAUSE i, Bk Hogs sl s B 4545 2 B H I B ) K 32%

3. DAK M #2452 S M AE

AWK B Tk (i CSMA/CD). X T4 TREGEAT, Wbl PAUSE # il

EXTERNAL
PHY(s)

POWER MANAGEMENT

\ 4

MIl MANAGEMENT
BLOCK
<SERIAL

INTERFACEBUS TO

EXTERNAL PHY(s)>

a

v

MII /O BLOCK

(TRANSMIT,
RECEIVE, AND
FLOW CONTROL)

Tx/Rx BUFFER

a

v

DS80C400 ON-CHIP ETHERNET CONTROLLER

BLOCK MEMORY
(8kB)
% 7y
- i v
CSR REGISTERS o ol w
—>
< <
L
o
jun]
A 4 =
Z - » BCU
ADDRESS CHECK — >
< > BLOCK 8
T
@)
<
=

DS80C400
CPU

y

v

NOTE: WHEN CONNECTING THE DS80C400 TO AN EXTERNAL PHY, DO NOT CONNECT THE RSTOL TO THE RESET OF THE PHY. DOING SO MAY
DISABLE THE ETHERNET TRANSMIT.
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I BT

ZeppalHT (BCU) JZPTH DSB0CA10 LUK F#: M1y b bzl . —41 SFR: BCU #44il (BCUC; E7h), BCU ¥t
(BCUD; E6h), CSR Hili: (CSRA; E4h)fil CSR %#}s (CSRD; E3h), #% BCU Flk 4k CPU [a] LI M 2 il 2 A b 1152/
. X% SFR ftiF CPU 1] BCU kilifin4, 5 BCU AZHAWH /ML ERE R, A WECRM MAC, Seiiid
MII AT B e 597 g PHY R4S .

2 1270 T e HBCUC A7 gk 6T 4« 7EHATE (1000b) Hiif (1001b) CSRZFAF-fsfir &2 i, CSRA SFRi%
AL E A M CSRA ffae btk o X T HANCSRZAF A8 S #AE, FERBE ML 0, LA ES NIEHE AN
CSRD SFR, X T-i%#efE, ZEikdrd 2 )5, CSRDIRFICSRE/EAEIR. £ 137 H T CSRE /L2 bl FIThfRE.

R12. Bzl B

COMMAND

(BCUC.3:BCUC.0) OPERATION
0000 No Operation (default)
0010 Invalidate Current Receive Packet
0011 Flush Receive Buffer
0100 Transmit Request (normal)
0101 Transmit Request (disable padding)
0110 Transmit Request (disable CRC)
1000 Write CSR Register
1001 Read CSR Register
1100 Enable Sleep Mode
1101 Disable Sleep Mode
Other Reserved
#13. CSR HF#8
CSR REGISTER ADDRESS
(CSRA) FUNCTION
00h MAC Control
04h Ethernet MAC Physical Address [47:32]
08h Ethernet MAC Physical Address [31:0]
0Ch Multicast Address Hash Table [63:32]
10h Multicast Address Hash Table [31:0]
14h MIl Address
18h MIl Data
1Ch Flow Control
20h VLAN1 Tag
24h VLAN2 Tag
28h Wake-Up Frame Filter
2Ch Wake-Up Events Control and Status
Other Reserved

BCU 1t LIKM MAC L 8kB Hufls 2z A7 fifi & 18] Pl A At A AL BT 75 RS - 75 8kB Bl b A7 fifi 4
W, ROIER g AR T i s EBS (ESh) W AFSRBCE . EAORMHRIGE RET, BCU MRHs I X igeah
DA, JFERERBZE M XA IGO0, JFaT S Bl 2 ok 2 -

X R, BCU 155G Z0UAl SRR W 02 A7 i O 7 28 I A A Bt A . I SR 2 i, U B AL 2k
i (RBF; EBS.6) #ris. £ RBF ARATEERAT, Fr Sl im0k, WER B pi e il & A 28 DT, e ik
PEAEABRAEES N, WM RS 4 11T R, T 4 7 TR ARSI . F5 5 2 s o
Ve A LIRS DR P . VR, SR TS, U O e )n > (n - 1) P i 2 ). BCU Hik
B EAAT AR R At A D, HR B S B sUBFF . BCU HAT 4> 31 x 8 e At et f 2 A7 4
(#M FIFO), A CPU Befs s I BAFHF — ARt i B e ARSI 1A R ik N Gz b A7t A
BCU [l Hzb el 60 T4 DU 5 NRCIRAE T, 58I FIFO, & —ANrhilidr&il %1 CPU. CPU @i BCUD
SFR Vil ##%H FIFO. 1 BCUD Bl i1y 4—0 frfekedh vk, 7, 6, 5 A/ Hodls o b AT i vl 44
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TR IEEAE, BCU STHIMESS AL, CPU F4t 1] BCU At Ak S i /A B A5 K, il ) BCUD SFR ()
SUCESEHRAR TR IR SR 11 AL MSB, B RS 1 AL LSB, AR IR S SR A 4G Tt
k. R, AERORGA A 31 AN UlmAk, NS Y U (n). CPU 7] BCU IXH—ANAIRIER, iz
WRYE MAC 3HATIEMS . KIXTTAR ), BCU MWIRIEZEM A7 fifi as i OB, K&t MAC, il MILKGX. iz
FREE AL P SE R BUBGT ROE . SR)5, BCU [ RIEZEMAAH a5 10 S — N AR IRA 7, IRl e i h Wiks @ s CPU.
HIR G BN, 1 Y Ry Ab B

A MRZ (CSR) &5 48
S8 UL P4 38 TV 58 F] CSR 294758 . CSR 2717 S0 4% LI R I 6

MAC 4 it 1

MAC k%, HlCrniss
HiHEAS: A AR TSR FH (1) 2 #5001 3R
IR A AR R AR SR i R i s )
VLAN Fr2 bR il 7

o Py i 91

AT MIL PHY & B £ 7 A e 1

B~ CSR Aifias ly 32 461, WK ZEp#si oc— 14k ) BCUC, CSRA, CSRD SFR 23TV M. Ay SEHLN
CSR #fifef4nfs, (£ BCU % i ‘Write CSR Register#ir &2 1, MR FACHY 40k H b %5 147 2% 2 AL 508
(CSRD) Fliiul: (CSRA). 41T CSR A7 e it fEmy, WA Pt hE (CSRA), 1 BCU % ii‘Read CSR
Registeriii4, RJG1HdE (CSRD). LU FPEIE S/ CSR % A7 i LAY .

CSR Hr# 5

FEE NI 32 A1 MSB 3£ X\ CSRD.

BEE NI 32 477 LSB + 2 # N\ CSRD.

B NI 32 177 LSB + 1 3 A\ CSRD.

HEEE N 32 171 LSB 2 A\ CSRD.

P EE N CSR ZF /a5 Hutikhe X CSRA.

5 BCUC.3-BCUC.0 = 1000b, [i] BCU % !fi‘Write CSR Register'fir 4>

CSR & fFa%ik

P ELIUY CSR 27 f7# b3 X CSRA.

5 BCUC.3-BCUC.0 = 1001b, [i] BCU % !li‘Read CSR Register’#ir 4.
545245 BCU 17 (BCUC.7) = 0.

M CSRD 281 32 437 ) MSB.

M CSRD FRi2HY 32 £ %1 LSB + 2,

M CSRD FRi2HY 32 £i7 51 LSB + 1,

M CSRD H 1 32 {7711 LSB.
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B> CSR A 474 H o

CSR &fF#%: MAC 4

A ik 00h

RLAAFR:

31 RA BLE | — HBD PS — — — 24
23 DRO OM[1:0] F PM PR IF PB 16
15 HO — HP LCC DBF DRTY — ASTP |8
7 BLOMT[1:0] DC — TE RE — — 0
B

31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 1 0 0 16
15 0 0 0 0 0 0 0 0 8
7 0 0 0 0 0 0 0 0 0

RA, 28R, %008 se DR L ug RN L Dl g (R RECAERE) (EBS.7 = 1),
0 = BRIAMIALEE (BRIN).
1 = BT HEAMCIRS T Ed R ve A BAL (= 1) R .

BLE, Big/Little Endian =
0 = Bl 2 TAEAE little Endian i (ERN).
1 = B rh TAEAE big Endian 5.

0 = I 55 Rt =2 28 3h (BRA).
1= 2 LB R R 2

PS, % Hi%E#
0 = MIEEZ (BRIN)o
1 = ENDEC ##5{,

DRO, 51k Bl BN TH “IEHRC” DLAMY AT B IRz A7 N AR R A2 4 0.
0 = MAC #2058 PHY [T 43 508540 (BRIA).
1 = MAC 28 1|7 K IZ Wi F2 B Bemi(TX_EN = 1),

OM[1:0], 3 [F] TR

00 = IEF 0, A (BRIA).
01 = ik MIl Py B ERIA]

10 = ik PHY AR3ER[H],

11 = {RF.

F, &X LA
0 = PR TAEL (BRIN).
1= X THA,

PM, ifiid i £ #%
0 = M4 41 2 9% 1y ok vk 22 FR it (ERIN).
1 =Wk 23R SHEIEI TG 2 43% Wi, g KA E AL (= 0).

PR, VB &M
0 =2 LR AR,
1 = fFRERAHI (BRIN).
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IF, &[T
0 = 2511 )i 3% (BRA).
1 = {FREHMHEAS A AR AT I ) i 9

PB, @it PR

0 = A BITCIRMI, BBCR S A I JE 0 AL (= 1) (BRIN).

1 = XFimadt H stk gg rmi (R zmifr45i%) » BBCRE AR I IS AL (= 1) %A1 B AL N AL H IR A
.

HO, {1 JEkk

A AUNAE HP = 1 I 5 AT

0 = M yg A s e B JE AT (BRIN).

1 = U hbAS AR LR AN 22 FR LS g

HP, #5554 WA
0 = Hulibhy A BB A A1 AR5 AU (R
1 = Hohl o AEBEHON 2 ST G, AR5 4.

LCC, #amhoeizh]
0 = IBFW I I R (BRIN).
1= ML T P, BRI 2.

DBF, 2% F) 3%
0 = XA 3R i, BRCIRAS 8 i A AL (= 1) (BRIN).
1 = PR T 48, BEBCIR S T EIE A uER = AT (= 0).

DRTY, Z&F&ER
0 = ERZEFREIRZ BT, MAC %Mz &% 16 7 (BRI).
1= ERETIRENR Z BT, MAC XM 2238 R 1% 1 1%,

ASTP, HE L RIER
0 = BIRWIAEREERI% S BCU (BRik).
1 = Bl 475 1 O A CRC, MWK T 46 545

BOLMT[1:0], EEFRH. [FEEPHYE SR MAC 78 H08 2 Ak B 35 A — e B B (512 £ /1 Bi)e —A~ 10 47 F i
BATHE B A = A i PR E I . BOLMT[1:0] A7 4#% 10 A7 1150 v e Ad i 47 ¢

00 = 10 fi7 (0 & 1024 ANIFBR, BRIN).

01 =87 (0 & 256 M),

10 = 4 {7 (0 & 16 NHFBR).

11 =147 (Joak 1 AN ER).

DC, fERKE
0 = ZFF RIEN, MAC i JERIER (BRiN).
1 = R R 24,288 A& R], MAC JBF K% 243K,

TE, KiX#%fRE
0 = JixdstEil (BRIN).
1= RIEAAERE.
RE, #HUaRfERE

0 = LR ZE L (B
1= B lRe
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CSR #172%: MAC = {7

HFr bt 04h

L 2B FR:
31 - — — — — — — — 24
23 - - - - - - - - 16
15 PADR[47:40] 8
7 PADR[39:32] 0

BALRES:
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 1 1 1 1 1 1 1 1 8
7 1 1 1 1 1 1 1 1 0

PADR[47:32], MAC #y3 bt [47:32]. IXPASFI540E MAC PEEHE) 16 /N5 A 207

CSR & 1728%: MAC A7 it

AR HubE: 08h

R 2B FK:
31 PADR[31:24] 24
23 PADR[23:16] 16
15 PADRJ[15:8] 8
7 PADR[7:0] 0

HARE:
31 1 1 1 1 1 1 1 1 24
23 1 1 1 1 1 1 1 1 16
15 1 1 1 1 1 1 1 1 8
7 1 1 1 1 1 1 1 1 0

PADR[31:0], MAC #j¥ ik [31:0], X 4 515483 MAC Pk 1) 32 MIEA A
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CSR HfF#: Z Ak

Fr bt 0Ch

L 2B FR:
31 HT[63] HT[62] HT[61] HT[60] HT[59] HT[58] HT[57] HT[56] | 24
23 HT[55] HT[54] HT[53] HT[52] HT[51] HT[50] HT[49] HT[48] | 16
15 HT[47] HT[46] HT[45] HT[44] HT[43] HT[42] HT[41] HT[40] |8
7 HT[39] HT[38] HT[37] HT[36] HT[35] HT[34] HT[33] HT[32] |0

BALRE
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 0 0 0 0 0 0 0 0 8
7 0 0 0 0 0 0 0 0 0

HT[63:32], #BI% [63:32]. IXH6i il THOAUTEEIERY 64 G AIZE TG 32 6. ACKUH VERIAE I BRI IA T 4 48
T B 5L

CSR & fr#s: Z LA MRt

F bt 10h

P R
31 HT[31] HT[30] HT[29] HT[28] HT[27] HT[26] HT[25] HT[24] | 24
23 HT[23] HT[22] HT[21] HT[20] HT[19] HT[18] HT[17] HT[16] | 16
15 HT[15] HT[14] HT[13] HT[12] HT[11] HT[10] HT[9] HT[8] |8
7 HT[7] HT[6] HT[5] HT[4] HT[3] HT[2] HT[1] HT[0] |0

BALRZ:
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 0 0 0 0 0 0 0 0 8
7 0 0 0 0 0 0 0 0 0

HT[31:0], B [31:0]. X467 ] THGIKIUER) 64 AEIRAIIC 32 fr. A PORHE S VRN B IR T 2 7Rk
I PEREA
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CSR #f7F28: MII Hi ik

AR L 14h

fLAAFR:
31 — — — — — — — — 24
23 — — — — — — — — 16
15 PHYA[4:0] PHYR[4:2] 8
7 PHYR[1:0] | - | — — — | wr | BUSY |0

HALRE:
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 0 0 0 0 0 0 0 0 8
7 0 0 0 0 0 0 0 0 0

PHYA[4:0], PHY #iidik [4:0]. 1X 5 {7 Mtk F T 2 26 MII R AT BLA SRAE 11 PHY Mol .

PHYR[4:0], PHY Z7E83E$E [4:0]. X 5 A1 HIE 2 28 MU HAT45 IS 4R 0435 P e 19 1) PHY 27 4525

WIR, Bl %A T-387m88 FHEIPHY/PHY 27 47 88 1 1518 ok 5 sl i 7k .
0 = i%,
1=5,

BUSY, 7. IR FER PHY G045 400 45 MIL AT B 2 EHEAT . AERENE/E B G el MIL sk AT MIL s 25 77
RN, N R0 5E S BUSY = 0.

0 = MIl AT H RSN

1= MIl B AT H RAERAT. (IEAE AL BE S 192454 )

CSR #172%: MII % d

FE st 18h

LA FR:
31 — — — — — — — — 24
23 — — — — — — — — 16
15 PHYDI[15:8] 8
7 PHYD[7:0] 0

BALRE:
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 0 0 0 0 0 0 0 0 8
7 0 0 0 0 0 0 0 0 0

PHYD[15:0], PHY ## [15:0]. iX 16 75 H HE G PHY S AEaS i BRI EUE, sSife GEERT, ¥ h PHY % 1rds

CUNIEEN
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CSR F8%: Tk

FAT A bt 1Ch

LA FR:
31 PAUSE[15:8] 24
23 PAUSE[7:0] 16
15 — — — — — — — — 8
7 — — — — — PCF FCE BUSY |0

BT
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 0 0 0 0 0 0 0 0 8
7 0 0 0 0 0 0 0 0 0

PAUSE[15:0], E{Z/ ] [15:0]c XEAXAE AR AR 2 R e miniin, X 16 L0825 .
s LA 4

PCF, it & {E=8sdimi. %A X TAER A R, %3578 MAC 275 A% {542 ) it 148 B J00H A, 3 6 7
0 = MAC f#hth (an % FCE = 1){EANE AL FlCIR S A aL sk 9847 (BRI
1 = MAC fi#15 (Ui & FCE = 1)1 A 8 54 il i e B 0 i g7 = 1,

FCE, MizfEfE
0 = 2511 MAC 4% (ERIN).
1 = flifit MAC Jitds; XU T NSRRI, 200 ) T

BUSY, Wi, BUSY fAXA/ERXUTHA FAR. BUSY 724 O Il AR B4R I T IR A8 5 2 i S
BUSY {74204 1. M AE N EHEHEfIbE, BUSY {7429 0.

0 = MR AT EE BRI AL (BA).

1 = IEAEACE B A2 M

Bl 4. B

e ETHERNET FRAME =i
PREAMBLE| SFD | 0180 C2 00 00 01 SOURCE ADDRESS 8808 0001 | PAUSETIME(2) | PAD (42) CRC-32
M @ (6) i (€) O ! (46) O
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CSR F8%: VLAN1 Fr2s

FAr A bt 20h

LA FR:
31 — — — — — — — — 24
23 — — — — — — — — 16
15 VLAN1[15:8] 8
7 VLANA1[7:0] 0

BARTE:
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 1 1 1 1 1 1 1 1 8
7 1 1 1 1 1 1 1 1 0

VLAN1[15:0], VLAN1 ¥RZARIRMF [15:0]. X 16 f75 A ) VLANA AR SHE00mi 55 13 A1 14 35 0fEE, iz

AT VLANT i, Qi dRUCHE, e KW il 1518 1 B & 1522 .

CSR #7174 VLAN2 k%%

FE bt 24h

P 4R
31 — — — — — — — — 24
23 — — — — — — — — 16
15 VLAN2[15:8] 8
7 VLAN2[7:0] 0

BALRZ:
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 1 1 1 1 1 1 1 1 8
7 1 1 1 1 1 1 1 1 0

VLAN2[15:0], VLAN2 #RZARREF [15:0]. IX 16 A5 1) VLAN2 AR%85 B0 55 13 F1 14 555 Lk, AWz
st e VLAN2 i, Wi RICHE, S R RE i 1518 759 g 42 1538 F15.
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CSR F8%: e TS 58

FAT A bt 28h

LA FR:
31 WUFD[31:24] 24
23 WUFD[23:16] 16
15 WUFD[15:8] 8
7 WUFDI[7:0] 0

BT
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 0 0 0 0 0 0 0 0 8
7 0 0 0 0 0 0 0 0 0

WUFD[31:0], MeBEmiid u8%0#E [31:0]. 1X 32 11T Vs ) 4 A R0 2w it 8% . SOl S NPT 1K 4 > i
T PE A 7 G M U g BT A7 AR REAT 8 TRT I .

CSR 178 MW R B SRR TS

F bt 2Ch

P LK
31 — — — — — — — — 24
23 — — — — — — — — 16
15 — — — — — — GU — 8
7 — WUFF MPF — — WUFE MPE — 0

BALRZ:
31 0 0 0 0 0 0 0 0 24
23 0 0 0 0 0 0 0 0 16
15 0 0 0 0 0 0 0 0 8
7 0 0* 0* 0 0 0 0 0 0

* (I I, E .

GU, &5 8%
0 = W2t H 1 kb g Fn e @iiiiid 98 A fig 7= 2k — e E (2RI
1 = A e 3 i e et R ) 7 A A e A

WUFF, 0 BhRS o 1%00 BB 1 F07 i THalCs] I RTINS . IV 6 0
ot T AT A A 1 K B b

MPF, ¥t Magic Packet ¥ri&. 107 E A IEH 1 Rox il THE—4> Magic Packet 1fi =k — e g, NV H]
BAF AR FHEAL BN A 1 KIERR AR .

WUFE, MEEMUERE. K% (8 1 AIEIRI,  Fe vl b 2 e i L™ 7 — I i A

MPE, Magic Packet g, Rz il B oW IZH 1 HIIEIRAE,  RVFRI—4> Magic Packet DA™ /& — /M F
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JrRFERE A(MI)

DS80C410 fiLfhi—ANIEEE 802.3 MISEAPHY #2 1 . %8 5 N FEARE . MI /ORS00 ST & 326 P S B
THIEI/OFPHY M LR ASE T4 . MIFE FRALECR ] 2 e AT 05 B2k AT AL AT PHY 2 A7 88 1V 1) o 14 S 45 R HE K]

7R T 5DS80C410 MIAH {55

K5, Ml Z5HHEE

TXCLK
J TX_EN
D TXD[3:0]
- MIl I/O BLOCK
RXCLK (TRANSMIT,
RX_DV | RECEIVE, AND FLOW
RXER CONTROL)
EXTERNAL RXDB0 »
PHY B0,
DEVICE
CRS R
coL 4
MANAGEMENT
< MDC BLOCK
P MDIO .| (SERIAL INTERFACE
e BUS TO PHY)

DS80C410

MII & B R
MIVE B R oV EALN 32 ANPHYFEHIZR 32 A% A28 5 A HIEARE DL ARG OR S . MINE BBl S — > 2 2
TH O 5 AMBPHYBEAT (S, 1%3% 1 thMDC H3 AT I8 5 | R 1 b ik A0 2508 Ab #R1/O I MDIO 5 | T4 R . Hiim
(MDIO) &4 (MDC) EAHAH . CPUMTHECSR & 7z 15 iR IMIIth AL (14h) FIMIEHE (18h) CSRTTA74%

KIMEAATEE ] 2 28 MINERAT 2k . ] CSRZFAEAMIIMBIE Y 5 N B A S i A e s S e . [ 6T 7 I MIGE FL A% 2

K 6. MII & F Ak

READ

WRITE

PHY

TURN

PREAMBLE  START OP CODE PHY ADDRESS DATA IDLE
(32 bits) @2bits) (2 bits) (5 bits) RE(SGleitZ )ER A(F;%li{SN)D (16 bits) (1 bit)
11...111 01 10 PHYA[4:0] PHYR[4:0] 7z 7z..77 z
11...111 01 01 PHYA[4:0] PHYR[4:0] 10 PHYD[15:0] z

¥R, SR PHY T FAI (74 MDIO #71, #75 IE A2, At ZEsE i 16 174045
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MII 1/O itk

MII I/O #4157 DS80C410 MAC Fl4MiE PHY #3412 (B BB e KIS b 2], FEIRAR e PHY $R4E 1 W 254k
BES.

RIEH 1 TXCLK. TX_EN F1 TXD[3:0] 4l TXCLK ¥ A&t PHY $&4L 1 AR 2. X 10Mbps 4%, Ki%k
I 4f (TXCLK) W4 2.5MHz. %} T 100Mbps i#%, TXCLK % 25MHz. TXD[3:0] %tk Ik ) 4k PHY %32 i
BT 4 AL EE 2. RER TXCEN #nt s feP I R aa A6, 150 PHY A3 28 B ELAE TXD[3:0] 12k .

Bl O RXCLK. RX_DV. RX_ER il RXD[3:0] 4. RXCLK % A2 thah PHY $R4tr e mt g, T
10Mbps 3%, %4l (RXCLK)N & 2.5MHz, %}T- 100Mbps, Wk 256MHz. RXD[3:0] K% ol PHY ik
P 4467 CE0) R B4, 958 PHY K RX_DV S N B m P, Frn A 28 4 RXD[3:0] B4k b, JF
. Bl (RX_DV = 1) & fEd, RX_ER fyANFE/RANES PHY & 45 4000 21 2 Fiyiil o BRAS 1 . 2 B0 B o
(RX_DV = 0) I}, 2 RX_ER N

MILIEHE LA PHY $24ELHPIAS MRS 5. CRS (BBt S AT T-FIW il R B SO B A R o XU T AR
I, 5% COL (oM ) Hi AKAGZR P B ot AT It B R 5%

Dy LT
MII VOREH R FEAAE 0 1 AR PHY W/ A& LK i, FHPHYACH A B8 . |IEEE 802.3 LU Wi (kg = L& 7.

DK WIWTET sk (7 54715) RO 46 € F4F (1 5-07) T WOFaa 1 [R125 o UK BT ey a2 B AR ek R
bk, 5% 6 S 8 4% (FT). B R hEIR ty MU AS AR Ay, DRI A A e g R . YRk S TR AN
WA AW R, X LOKK L (DIX) My, IXPIAS T S A R, R e R AR SOk R R ek . AEIX AN
TR RE TR, 0 AR T PR BE AN Sk R AR I 2R AU B (W1, 802.2 B SNAP). i FLAK
WA KB B o 1500 7715, BT HR iR A K T1Z A (1500d = 05DCh), Kt a] LR 25 5 i R 0 HE A2 2t
FAE KL, SRVFPIPRAL W R I AP E T M4 . — PR R A 76K BRI I VLAN BR800 1D
(= 8100h), MiZWigzil k1A VLAN F5ic. F9)5 i8] VLAN itk L.

& 7. IEEE 802.3 DAA M1

§< ETHERNET FRAME >
PREAMBLE| SFD | DESTINATION ADDRESS| SOURCE ADDRESS | TYPE/LENGTH DATA CRC-32
GO ON (6) 5 (6) L@ (46-1500) p@
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HuhEAS B AR
LA o) 7 il 25 b A A S e M A T 7 S B0 1 H bk, I 2 5455 CPU JTic & i aE bRt . Huhikid 3k
DRRZE R LA TR0 ) Rl 2 R it BCU 78l HUIRAS 7 il 5

B Heleing 2 Jg = Fh R k. kel R/ (RPRRAL 2 0E) . AR E AR S — AN 0, BRA
2 PRI RANT . ZRWE LRSS — N R 1, B BN, T REUE B bAoA 1 2
i, HIrhETA Mg 0E. BrdEmst CSR MAC #2747 4% (00h) (1)) #&iwi (DBF) 17 4%11:, DS80C410 MAC
) Hmo o

KM CSR MACH il 75 474% (00h) ) 5 iR Sy bbb g bk, —MEEARIIIE N SE 4. RPN S8 i P2k
HIF3 i AN ECSR A7 A7 2 MACHILIE w5 fi2. (04h) FIMACHILEEAR AL (08h) HH (FIMACH B k58 4 VL RC . S [ id 98 25K H
it B g € MACH) B IE LLA O AEAT i ik o 5€ AN S 1m0 i DGE T 5l #X81id vgR I CSRAF A7 4 22 Hif
it hr (OCh) AN FEHLHEARAL (10h)H ™ & SRS IR AEAT HUhE VLT . |4 8 27k 73X 5 Arn) H Ayt Bk g g2 il o

2 AAE Y T AL DLW B AR . R, SRk RS AL R SR s MU LA AT B Bl el v

HELET 1R o

&8, Hutik i ARz AL

CSR Register MAC Control (00h)

L1
/]\— HP (MAC Control.13) Hash/Perfect Filtering Mode

HO (MAC Control.15) Hash-Only Filtering Mode

IF (MAC Control.17) Inverse Filtering

PR (MAC Control.18) Promiscuous Mode

PM (MAC Control.19) Pass All Multicast

#14. Hihb L g =

FILTER MODE CONTROL BITS DESTINATION ADDRESS FILTER CRITERIA
PM PR IF HO HP UNICAST MULTICAST
0 0 0 0 0 PERFECT FAIL
0 0 1 0 0 INVERSE FAIL
0 0 0 0 1 PERFECT HASH
1 0 0 0 X PERFECT PASS
0 0 0 1 1 HASH HASH
1 0 0 1 1 HASH PASS
X 1 0 X X PASS (reset default state = 01000b)
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RIS IE

H Wik S R R B — AN R . 53R U205 NCSRZ Rk HEAICAL AN 2 Rtk & 67 5 A7 2% . ML FRi it
JEIF, 6 AW H bk A FECRC-32 124 . CRC-32 45 A m 6 L TRIIMAIER. X 6 i, fmefihe X
M ZFEHIE AL IS ZARAL, K 5 A7 PTECSRAAFE LR 1. WIRCRC-32 7 6 7R 512 ff il (7 s AR 75
il 1, AR H k. 9L g R .

B9, ERBFIRERT

ETHERNET FRAME

PREAMBLE | SFD DESTINATION ADDRESS | SOURCE ADDRESS | TYPE/LENGTH DATA CRC-32
el el
CRC-32 OF DESTINATION ADERESS BYTES
> orcazcenerator ) | | | [ [ [ [ [ f [ ] ]
I—} BIT INDEX
00000b: bit 0

00001b: bit 1

11110b: bit 30
11111b: bit 31

» MULTICAST REGISTER SELECT
0: Multicast Address Low
1: Multicast Address High

VLAN X

DS80C410 ik PRl AR iR VLAN ikl VLAN S28F. &4 VLAN AR bR 25 B (TCl) S H%
P ID (TPID) A1 VLAN ID. %4 TPID A7 155 13 FI%5 14 735, XA A5l 4 £ Wi ei2k . TPID 45 VLAN1
(20h) 1 VLAN2 (24h) CSR #4728t 4 T4 He o

Wi TPID 5 VLANA 274788 BB ILHL, Zbigil &4 VLANT A28, X1 VLANT FRic i, TPID 2 5 2 745
52 VLAN ID: Plitt, MAC ¥ K-S ey e 1 4 715 (TPID = 2 #7157, VLAN ID = 2 “#714).

WIE TPID F1 VLAN2 77 /7 a5 B B ICAL, ZWikil & F VLAN2 #32% . Xt VLAN2 bricffmi, TPID 2511 18 4N
F74 VLAN ID; PRtt, MAC R KA AWM EY 2 T 20 A~5+75 (TPID = 2 7475, VLAN ID = 18 575),

K]10. VLAN F5ig i

< ETHERNET FRAME >
PREAMBLE |SFD DESTINATION ADDRESS |SOURCEADDRESS |TYPE/LENGTH DATA | CRC-32
v B (O (6) : (6) @) : (46-1500) : O
— TCI —p
TPID \/I AN ID
, @) ! (2: VLANT) |
' (18: VLAN2) -
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RIRIFWHE O E S (8kB)

DS80C410 LIK M #2545 8kB A #l SRAM HIAE AL AR MR g2 A7 fifies . 1% SRAM T 47 CPU I 4EHudli £7 it %
i MOVX 84 HHTI/S . BCU ] LAV i% SRAM, 475 B E A7 6k LLK W B a5 S, A 3lise/ 5 Bl
R 7 fit % . 8kB SRAM ({1324 MOVX i3tz H [ 52 5 FFEO0Oh 4 FFFFFFh.,

AR LUK M B s A ph A7 i gs i, 8kB SRAMIZH 14324 32 T, HFU1 64 %, &7 4 777, 1X 32 T g sh &4l
h UK W Rk R G it At ds o UK ZE T 45 it (EBS; ESh) SFRIVIIK 5 1 5E 45 FUR R A7 it s 73 L 2 2 LT
32 AU 4 1) VT AR AL R S . VR, RIE RO ] B A T o DAK Y R 2 R A R A
(EBS.4-EBS.0) MIEALERINIRA N 00000b, KETf 32 AT & A KILZE I EfEes. B, % EEBS.4-EBS.0 =
10000044 L1 015 (16 ASUUiH) BCE AU A7t ay, UL 16-31 (16 ADUUIH) BCE AN KL Z AT fEas . WE
1111104 1R 0-30 (31 /NULifl) FeE BN A7 i ay, — 0L (56 31 00) HAERIE R M s . oS8 R IR
SR A B T R BRI R ph R I FIFO R N 2% [ 11 0 8KBZE 1 A7 fifh v e 5 A1 -1k 77 =

B11. BIR AR SR v A7 i 2%

8kB INTERNAL SRAM PAGE 1
CAGE O STATUS WORD (WORD 0)
PAGE 1 WORD 1
WORD 2 <
RECEIVE
BUFFER
(n PAGES)
WORD 63
PAGE (n - 2)
BUEFER SIZE
SETTING PAGE (n - 1)
(EBS.4-EBS.0) PAGE n FIXED PAGE | WORD |BYTE
TRANSMIT
BUFFER ,
(32 n PAGES) EXAMPLE: PAGE 1, WORD 2, BYTE 3
11111111111 | 00001| oooot0| 11 |
PAGE 31
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RIEIBBORZSF
R MAC B ot/ 5 Sl 253K, BCU #0108 AL 0 B 38— 75— A 32 (SR B ORS00k
ATHAELS CPU I IR (5, LLE BRI 2 B DU AT IR AE

PLBFR:

31 RETRY — — — — — — — 24
23 — — — — — — — — 16
15 — HBF COL_CNTI[3:0] OLTCOL DFR 8
7 NODAT | XCOL | LTCOL | XDFR | LSCRS | NOCRS | JABTO ABORT |0

RETRY, BB ER. 2R84 LR, a7 Aox 8l QA WAL o 124008 1 I, N TR w205 T
UM AIE o A AN, R DR TE Y RTI AE o A IEWTR I BRI T 5 (ABORT) {4575 o

HBF, O BERI . %07 %) ENDEC AUt 3. 1R NODAT  XFDR {7 B4, %47 TG
0 = LBk s 2 % 2 -
1 = LBk SRS 2

COL_CNT[3:0], MWRv#. X 4 (it /EMUR AT L pP SRR iRV BAE XU TR N A2, i e ph e
(XCOL) fr B, %A IRk

OLTCOL, MEERIMF PR ALV TR T AR WARRZ T (W5 of R h i (LTCOL) Az &AL, %Az i
FFEANL

0 = BA AL e 1 o

1= MR Je e (B — NI BRZ G IR 5).o

DFR, ZEIR o %A AE - T AL MR
0 = iRk 2R AT EAEIR .
1= HTEBBEATN, FSRPRIER, MAC BAZER,

NODAT, K#
0 = WA PRI HHE R 2T
1= 1T MAC %A L9 I HE 1 5T 2 i A 3%

XCOL, AR, ZAAA W TR FER
0 = iR IE AR I B P S8 I FT
1= s (BAE DRTY =1, FIZAR &2 16 W) A 1% .

LTCOL, HFJamoR. AL X T N AT %0
0 = MR IEA R 5 P S TS
1= W1 64 FMRE G PRI WU % . Witk NODAT £ &A%, %47 J6R .

XDFR, IBEHEIR. 4 MAC ¥l 27 fE 757 DFR BN, %A LA T AR R A 3L
0 = MR IE AR L i S IR TS
1= HFEIRAB L 24,288 {7 i ] i FE Wi A 3% .

LSCRS, &I ER, EOAE LW THER Rk

0 = WUAIEA N B 2RI -
1= TR E R (TEmiEixIn, CRS = 0) JFFMiki%
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NOCRS, E#W . AL TR N H R
0 = MR IEAR R ICEPBFT «
1= T CYFuh &L, CRS = 0) XA %,

JABTO, HEmH&%
0 = i & IE A DB AL S IS
1= AL (MAC & 3% I A LA R f5 iR 82 9 ) T3 2 3%

ABORT, JiF-mji

0 = WATTRFFMURIE o

1 = WUk MAC ST, RTREBDN I A, JoBaps, BB, IR, Wjam, ik Solid i, £
o KA

BRREF
R 22K
31 MF PF FF BCF MCF | UCTRL | CTRL LEN | 24
23 VLAN2 | VLAN1 CRC DRIB | MI_ER | TYPE COL LONG | 16
15 RUNT | WDOG FLEN[13:8] 8
7 FLEN[7:0] 0
MF, Il % %

0 = BB s k.
1= globi % k.

PF, $uiEaidyE
0 = M HirmBeA il Bl il vg.
1= i s L g

FF, d¥8RK
0 = izt H 1 1k 388 5k e <K FH P b it i o
1 = ot H (0t %A W B R () kb el g

BCF, |~ #kti
0 = Bt A2 Hii.
1= BOWORE T Hi (41, H FHbhEE 4 1).

MCF, % #&i
0 = FZHhiiA L 2 i
1= Flloie 2 8 (i, H ks A2 1),

UCTRL, A ERREIMmT . %A1 e TR R A 2L
0 = BSOS A SRR sl v o
1 = FEOWUREAS SCHRR IR (0, S AR, sORZET 64 T e MK ).

CTRL, it AL A TR AR
0 = A4 .
1 = FHhUEE Hm.

LEN, KA. DCORMKBEEE AWK (TYPE = 0) I, HATWHKER A, A& 71 K molE
iy, IR EATPEA N IR .

0 = FHCE AWK R A

1 = BT AT K 7 D TR EHOUE I 7 4
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VLAN2, Two_Level VLAN i
0 = WA 5 VLAN2 517 35 UCIE Y VLAN FR2s,
1= WIS 13 FNEE 14 747 5L VLAN A28 27 f7 4% (VLAN2) JLHL,

VLAN1, One_Level VLAN 15
0 = #UMIA S 5 VLANT 7 fE 2% IERC A VLAN Fr2s,
1= WIS 13 FIES 14 F345 55— VLAN AR5 27 47 4% (VLAN1) JTRL

CRC, CRC 4%, Wi ArBalim, PHY ¥ RX_ER BIIE S, A4 E K 1 (B{fili CRC-32 iE#fi).
0 = BV ¥R 3] CRC-32 4% .
1 = BRI E] CRC-32 4% .

DRIB, JEZF X5, Wik COL 5 RUNT 7% 1, %A E%%. W DRIB=1J+H CRC =0, N¥ImEH%.
0 = WA B ATAT AT 5 F547 o
1 = Bl s A AR X6 A8 AL AR HEEUAT)

MIl_ER, MII 4&i%
0 = migRCAR], PHY 34 B4 RX_ER 55,
1 = Wi, PHY B47 RX_ER 5SS (Rl 215 2).

TYPE, WiZEH, 6} TR BN T 14 FA A2 8T, %07 T30
0 = K P 2RAIR PR KT (W, FEE T8N T 1500).
1 = KPR SR (1, HUE KT 1500).

COL, BRpR
0 = Bt P AT 38 B ph 5
1 = PO G vh SRR (B — 64 75 2 G K AE).

LONG, Wi . A (UNIEIREIRE, A5 b .
0 = B A I B KW R
1 = FelohiiEid e K (1518 745, BRARAT A VLAN FRid).

RUNT, A5z
0 = FZWWIA LA TEREWT (<64 747,
1= Bt T e R ik, AR BN K (64 1T = 1 ANBR).

WDOG, & 1M#8it. %47 &40, FLEN[13:0] #6%%.
0 = MAC F& [ 158 I 2 A5 i B 18] B B I
1 = MAC & | 14152 I g 2E M KO IR IR o 78 T I 5 I 28 160 8 ok B KT S (3036 A2 7)) (I % o

FLEN[13:0], Wi [13:0]. BRAEfliae Azh 2858 (ASTP = 1), %384 745 R o I8, A3 0 B 7e % (n
R HT) Ml CRC-32. 24 ASTP = 1 I, i BEAN 75 A
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LA R 7

DS80CA410 LK A4 il s <45 P oft e b LA ) s 2 b W A0 LUK PR 3l o SRR TSR A SR RE . LG
PABREAL o XA A EAEARBIE TRDE I (42 26) Pl R P an . AP IS IE SFRA EALRL 42 )5
FEREERAR L, I HL i 28t A BR P T AR S o W SRARE E A I PR e, UK 42 1) 2 7 R AR S i 21
—/MMagic Packetsl (4 £ i iy, 7] L= A2 1% . BCUSR S A 3% sl e OB R AS I, Al i & DK 199 35 ) o

LR BB R
DSB0CA10 LUK Il £ WIRAT BIRIME, Tz CPU MR, LAYE LUK IR RN T T

YA PRI AS ) 5 2 IR . m) LU CPU fij %5 A\ BCUC SFR = 1100b, [i] BCU % i‘Enable Sleep Mode’
FIfr 4o S ANE T LUAT e — B AN e iiol, 48 LUK $ ) 2 0k N BRI 0. 28 MRl Magic Packet Piiix i/~
BRI REA7 /E CSR MeEE Ml hI AR T A7 8% (2Ch) rho G S 10 2 e it FH /e Y, CSR M it I8 25 A7 4
(28h) Wi i P HERR B0 17, BEATAH IV 1

WK H‘Enable Sleep Mode'#ir 41 HIEARFIZL, 1 @il ‘Disable Sleep Mode'fir 4 ol 5 ANEE ik e i i 2 — M i LA K
P32 8 o SR O A e — > B A R R U P MR 5, LA o A R P e it mT DA i UK X il 2 o
EFMCUK M TAE, B A fe kRS0 ((445 BCUC SFR [f) EPMF) Wig%, %X H‘Enable Sleep Mode'fir
AU FHIERR B, 24200 % Hi ‘Disable Sleep Mode' i 4> -

Magic Packet Fl F) &% i i sy

HLYR B B HR ] U B RR R AL [T, Magic Packet TR Z5 W il, 45 LUK 199 2 il 9% MR IR RS 2 P i . 0 200047 6
DA A e TR P 1S T AP A Mo PR

Magic Packet &l 2477 H bkl uE i Je i, bk 5 A #k 75) FFFF_FFFF_FFFFh, 54 16 A~EHE
MAC PRl . > s 5 BRI 2] Magic Packet I, Magic Packet #:itfsr (CSR it FiA45 i MR A 25 17 2%
55 5 47) BAL, anSAgiae (EPMI = 1)U CPU =4 — S hlkrisk .

P0R) 2 it i iy 5 2 38 5 DU AN P s Stk 98 45 72 CSRI R It 8 75 A7 2% (28h) R e B 2 —, FFadad B iy thhibit y& (an
HRGU =0). FALIERHML W FIUPEMFICRCMI . 4 (i 2T —1% (2 MIMSB)H FIE£A0 A 0 4% (=
0) BREZHE (=1), T34 (M2 ILSB) H T-2E1E (= 0) sliffifg (= 1) SAWTELS . WiFS 2 ST 44N 0] BE e g
BRI IS A E . BT H RhhE A AR A, AN T 120 AT BEROH T e SUNRAE TR
31 FAHIEANHFCRCH S . P Bk 31 M25 0 0, WHRFATBERCEEN 1, WFA (W + j) ZIMCRC-16 it
. CRCEFEG| A Mt FHA: B 5 A T A ICRC-160 1R 51 H Me it s, o i S ir. (CSRIMe i =47 thil AR 2
PAERSINES 6 A7) BA7, W CAERE (EPMI=1), W CPUM A —ANlrig k. mefigiviid 3g 25 /2 e 45 ) W14 12,
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12, e P ot i 8 B A7 A 45 1
31 0

FILTER 0 BYTE MASK

FILTER 1 BYTE MASK

FILTER 2 BYTE MASK

FILTER 3 BYTE MASK

FILTER 3 FILTER 2 FILTER 1 FILTERO
RESERVED COMMAND RESERVED COMMAND RESERVED COMMAND RESERVED COMMAND
FILTER 3 OFFSET FILTER 2 OFFSET FILTER 1 OFFSET FILTER 0 OFFSET
FILTER 1 CRC-16 FILTER 0 CRC-16
FILTER 3 CRC-16 FILTER 2 CRC-16

B TINI ROM

DS80C410 [Mik A ROM LT T4k TINI®ZATHEEA TINI C . ROM &[4435 44 = 250515 Tl b
Berkeley EH#:FH: 111523 TCP/IPv4/6 Mtk 58T SR, LK NetBoot Zifit. NetBoot i TCP/IP #E
o B EAUTS R RS2 [ 8% 5 5. NetBoot VFMMZE NE N HHFERE, It bl e i,

LE I ROM [, ZRGe 2 LA Mg

e DSB80C410 #i1 DS80C411 [f] N 64kB SRAM fi-fifi &%, Wi HbEA 000000h—00FFFFh (V% 1)

o fEEHI P NV R AR (SRAM BLA A7)

o DS2502P-E48 1-Wire 5/, {RAF)HE MAC Hihik (R 2)

o AR AERT & (FERE 3)

TR L SRR B S E

ERE 2. Java AT NetBoot i Z—A~ DS2502P-E48. C 445 I8 HIFL/T vl B B i & MAC Mihk, 2R DS2502P-E48.

HBE 3 NetBoot Tyt FT LA/ TMHz MAMEIEMIA . |1T E 3] NetBoot  JG I BMESZE A 4T H . Kk, BRARSMHR S5 %02 25MHz,

7 MI7E 100Mbps Joi% 28 NetBoot. I NetBoot IRZ N, RGN Bl (ST P Py 8 e iiali sy 450) 2220 26MHz,  DUEAT A LUK 1
100MHz 5.

#%#Fi=4T DS80C410 ROM AHG

FFRIE A2 )5, DS80C410 FFUR4iAT Hiki: 000000h4k [ FE PG . H1 T-DS80C410 & MHEROM, S RFAMHBFET
ARG, A, P 2B RS BN U5 [ AN R AEA A% o AT PIRE T S0 I £ 9 5DS80C410 ROM. 43 Bl iEEAS|
A ZROM (BROM) SFRfZ. JLBROMMKERZ W, WIREATI AT H T, WL ADS80C410 ROMAY
i, JH A TG JEHEAT VT R . R EA B L I AR e o, K EBROM AL DA vk E B AT N
DS80C410 ROM it j& ¥ H: 2% . it BROM = 0, #47 ROM 4%, 75 (BROM = 1), Zg ROM AURY, &% m AT
7T 000000h ¥ &R 6 FH P ARES . BROMAL FHLE A ERIAK O, (HARSZILE AL M. A0k P FE L4 13,

DS80C410 ROM REBHATHIE

— H3%E$ T A #DS80C410 ROMALSY (EA = 1, BROM = 0), WLAZIH Je AT B S8 IEA R BACRY, 4 J5 8:ROMERAE
M Ess . 2 )5, ROMARED IS L5 IP1.7 (FPRA. ROMIEHEPA.7 K HORAFA S fsk, WH BT i)
Ao WIRPEAT &SI (P1.7) B NZ4H 1, ROMGHLE O 0 (355), FEHHBATPRRm N ANE L. SN H
K FIDS80CA10 AN Fabr PURMFLRAT, WIEH O Z48 LLS R e R g vl AR 4T3 A, P AT DUIT SR R % 2.
AT T A A EAR S PR E T T30 . WS T RGP 22 0, ROMEZEM 15 IP5.3 k. 5
P1.7 FIHAT FEAEF AL, ROMIRHEPS.3 (MR AR P 75K, FFihNetBootid #. Uik NetBoots| il (P5.3)
£ (24 0), ROMJH5)NetBootid f. 1% NetBoots |k H EAL (ZH 1), ROM#AT T F 4865 (find-user-code)
KU HAT I PS5 135 EIRFIROMA Peid 7
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K13. ROM RS 5 3P

ANY RESET SOURCE
ACTIVE EXCEPT RSTPIN =1
RST PIN

RESET SOURCE
ACTIVE?

A

SERIAL
LOADER (P1.7) SERIAL LOADER
PIN?
N E
\
NETBOOT 0 -
(P5.3) PIN? - NETBOOT
1
i y

SEARCH FOR USER CODE

USER CODE NO

FOUND?

PC = 000000h TINI TAG FOUND HALT OPERATION.

RUM USER CODE
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DS80C410 ROM Jazh4thg
DS80C410 [ 11 A #h#T B s S (ROM_Init) 2 K 145178 A2 WLl ,  IF0n B i & A1)

e 24 (7% 8T B (ACON.1:0 = 11b)
itk FFOO0Oh—FF7FFFh Y [H P T8 40 i ROM 14kl hl: (ACON.5 = 1)

ffi i CE0-3, 2MB/J ik (PACNT = 2Fh)

ffi i PCE0-3 (P5CNT = 07h)

f#16E CE4—7, IM/ZM ik (P6CNT = 27h)

TRA TP EE CE0-3, FFic & N XRAM (MCON = AFh)
{EREY & 1KB HEFR LI (ACON.2 = 1)

Fic & A ek MOVX A (CKCON.2:0 = 111b)

UART AL & 5 Mode 1 8247 T4E

E14. $i4T DS80C410/DS80C411 ROM _Init J& I FE-fif 28 L g

INTERNAL MEMORY EXTERNAL MEMORY
program data merged program/data space
FFFFFFh 4
CAN/BCU XRAM DA INACEEELE PROGRAM
ROM _  FFDBOOh .. _f—rorororororo oo Z INACCESSIBLE
................... 4.-- FFO000h -=--fp-=-=i-imimimimimioi o
CE7
E00000h
CE®6
C00000h
CE5
A00000h
CE4
800000h
CES3
600000h
CE2
400000h
CE1
200000h
CEO
___________________________________________________________ OOFFFFh -+ — — —
e 64kBnternal SRAM:
........................................................... 000000h
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BT T EET
AT R IR AT, BRSNS AT RS I (P1.7) B o024 1 W TiZIhE. e i% 40, ROM Wit
RXDO 51 JHILLFT SRR R 2 <CR> %% (0Dh). S AT FEIIREM AR S 1 0B 1 (T, Hb. — /Mg
T 8 NN KA ALK . —MEIEAT) . AT FEFET A A SRR E R, IR A ClCE %R R
AN BT AT T, NI FE A TS e I 2% 2 (P2 AR R 10 O PbER) S e, S (B
FIE (13 40) RCAP2H, RCAP2L {H 1] fEAS 2 7™ A= R Ay VT BC 1R 8 45 2 o 28 N AL RN b i o vl 78 7 R vp ik 3
DS80C410 Mt & M E . A R R AT K T22.5%, UI4EErn SEAs . % heisit T1E4E 3.680MHz &
75.000MHz [ S, ke a2 2400 42 115,200,
RCAP2H, RCAP2L = 65,536 - Jx it eHA%
32 x P xR

Blln, BRI 18MHz fids, 774 19,200 BAREER . L7 = LI BRI (85U FFE3h. e N%ME2EM
PRl 19396.6 (+1%1%2%) -

— BRI SCRF KT %, DS80CA10 H4 Ak S A MBUF B INASCISCAFR IR, $EorfmA <. B, 7 rAIEAE
P SCRF AT N8 &0 8 ASHIH TP SCRF M AT P& o RN & IO TEAI ] LS 5 83 4T T 3R A SR (PR

(58 B B BSHIR 5 IS 75 47 5 #(English only) .
R15. BT T HREFWLBE

COMMAND FUNCTION

Bank select

CRC-16 of memory range

Dump Intel hex data from selected bank

Exit the loader and try to execute code

Fill selected bank memory with hex data

Go: Start executing code at offset 0 in the current bank
Help: Display ROM version and current bank
Load Intel hex into memory

NetBoot

Verify memory against incoming hex

Enable clock doubler

Enable/Disable load of internal 64kByte RAM
Execute code at a given offset in the current bank
Zap: Erase/clear the current bank.

T
N><§°'§'<Zl—-_\)G)'HmUOm
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NetBoot

NetBoot >4 H /7 $&4it T 1 ik 48 e e 2R S FARAL (1) R v P o X ZhRE 20K e ANUE TS S ERCAS, 8 m] DASE
Wi FE2Wr. [FAE, H1T NetBoot REWS H 2 M B e B d B A I H P N R, Rt N RBLE W] LLIE$E 5 2%
SRAM 17 o

P# 1] NetBoot Djfig, DS80C410 ROM [dl £F 4200 A sl Fode i PRl 44, 7= A SCFRiZad FE TG 34355 . NetBoot #)4h
AR R — AN AL A A B RS, KRPAMESS R, WIiat 1-Wire fififE. LUK UKE 35 . TCP/IP MR flE i+
2.

— H.52 1% T NetBoot¥) &k, WITFUEELIE [ M 4% J5 2t FE . DS80C410 LI MMAC # 5& 45 ik 43 Fic — Ny Fi bk . 7
NetBootid 1, #EIMACHINEAY Al it 4 #EDS2502-(E48) 1-Wireds 13543, &4 MACHBNE 1% 1-Wire s F & HEAT
I NetBoot# A/ FT b it . 4 15/&NetBootifiFi & .

& 15. NetBoot &

NETBOOT
INITIALIZATION CODE

v NetBoot PROCESS

ACQUIRE MAC
ADDRESS FROM DS2502

1-WIRE DEVICE
WITH IP
ADDRESS

GET IP ADDRESS FROM
—P 1-WIRE DEVICE

DHCP

h 4
TFTP/FLASH WRITE

A

FIND USER CODE

2 Jii, DS80C410 ROM## & 1-Wire 2 2k b 1AM 28 18 (55 & A MACHLUIE ) 28 AR, A8 F S — AN 1P UL A1
TFTPARSS 23 IPHubE . A PRAERENS WA 1-Wire g 4F h IEHH KIS AFIPFI TFTP R 45 25 Mok, A28 4452 1) 5 dhss b 20 757
G ks, LA 16,
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&|16. 1-Wire IP f TFTP IR4-2% IP Huhik#% =X

1Dh 54h,49h,4Eh,49h | Address(4) | Gateway(4) | PrefixLength(1) TFTP Server Address(16) Checksum(2)
T ‘TINP IPv4 IPv4 IPV4 IPv4 or IPv6 1’'S COMPLEMENT
(BYTE OF CRC-16 (LSB
29 (LENGTH) CONVERTED TO FIRST)
SUBNET MASK)

WRAREH 1-Wire 2413873 IP Al TFTP JIR 45 25k, NetBoot i Fi K il DHCP k753 #i%f5 & . DS80C410 /&4
DHCP kI (DHCP discover) 1) 4 MAC #hbk. 4474 —4 DHCP JIR%5#%, MmN #{t—A 1P Hihk.
DS80C410 # )i il DHCP fili 45 231k IP Ml 7 DHCP NS dh F— MRss% 1P TFTP %% 1P M
fk. HFHELE DHCP REH3A AR VAL B F— MRS 4% 1P, DS80C410 P 7HE i uli ik TN 150 ([FJ#F H 4 Cisco IP
HLTE EDAIRAS TRTP RS54 1P Huhik). 2 s b LI 150 i, e se T F — MRS 4% 1P

IR1F 1P HuhEFN TRTP A 454% IP Hhhlj5, DS80C410 Kiisk I $k 2%E N AM R P A7t 2 140H . DS80C410 ROM 4%
SR TETP MR 45 28 S04 R o MAC bk sy A7— > (41, '006035AB9811) [ 3C . anHis sk i,
NetBoot # LRI 21l WG RBHE L, 55 ki R OO 4 o0 3L MAC Hilik (41, 006035AB9811) 13CfH. 4tk
XUGERAYEAT RS, E RS = Uassk, kiR 4 5 ROM A (1, TINI400-1.2.0) A Scft.
IRV R a4, A e i)a— IR TFTP B4 2B ETINIA00 . KA FhEEmg, TFTP ARgss nl LLRSG
AR 4F1/E Dallas Semiconductor M 4% 4344 Hil#s ROM i {4 (DS80C400, DS80C410 F1 DS80C411) A [FhiAs .

LETFTPHRSS % LR sh 3R BN AT 75 1 S 5, DS80C4A10 Wi S ARE At s, T FE. HAj, DS80C410 X
AR SRAMATAMD e 248 N A7 3 i g B 2 37 . NetBootfURs 2 sk 4 (%1% [ S #F /2 Dallas thin2 #53. thin2 4% = i
Al AL, FOVFE AN S 2 AN G BRI . [ 17 FoR ythin2 SRS

X TR ERTR ) 64kB Bk, DS80C410 ROM 15 56 X) H Hi A7 fifi 2 R N X AT CRC-16 Iz 8. W 2 w7k 2= 1)
CRC-16 45 R 5 Epidme (M EIL i, WAL E . WA CRC-16 AVLEC, EHHTMRE/RIEERAE, LUAKriZ
KENAFILE SRAM, RIGHATH S (WIAZ V) AGiRE

SEME TFTP 5588 SCITHARIE DL R AN A il as R, B Gl TRTP el bnils, 49K NetBoot if f, #4T ROM <
ES A EDREAVEYE YA O

2Rk DHCP mf TFTP L3152k, NetBoot AU K A 7E XSl rh, TFTP ARIZ SR ) (VR IX 7 Z 0] N AT A F

). W EL), DS80C410 ROM iR NetBoot, #kZEfhAT kM FARVILFERF . Wik TFTP EiRALIRBAT ),
DS80C410 ROM 1% [ 14 & Itf 43 2 2. DS80C410,
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& 17. Dallas thin2 iE &R SCAEKE L

thin2 file

tbin2 record thin2 record

tbin2 record VERSION TARGET ADDRESS (3) LENGTH-1 (2) CRC-16 (2)

tbin2 record

tbin2 record BINARY DATA (LENGTH)
FIELD FORMAT (NOTES)
thin2 record Version: 01h (versions other than 01h reserved for future use)
Target Address: LSB, MSB, XSB (target addresses > FFO000h reserved)
Length-1: LSB, MSB
CRC-16: LSB, MSB
FHA SR

DS80CA10 ROMIA I 24 A b 15 oK AT I 005 #5640 25 py ARAMA 9345ECO00N . ffftik
17y, ROMEAFRAHGA BAKBILI TG T (492 . JU%TF4A T-HUHECO0000N, [ bW 64kB, PiFIk
ST FORSE I LE 2  1 (1%1L T 000000h). 4RI RIS BIRLA (7 2 R A5 RAT A INANIFACRS, 4R
I 1B B AT A L

B18. P REEAR IR ([ 3R ARHE BT 7 22 )

|<7 SIGNATURE BYTES ———— |

80h,xxh | 54h,49h,4Eh,49h | Segment Address(1) USER CODE

) 1

SJMP xx “TINI’

— EARE MR UG, R 6 MR, B A8 B, LURINE T ROK AT S BT R A
AR . WIBAE T T 00NS By B1 GAKBYLHY By kL UCRE, WHAT AP 1. o B 5 A
DR, DB L Toe s R rE 1 F S, LA AR N,

S ROM LhfE

DS80C410 ROMIE £Eft 2 FhhREmT i F 7 N I RE R Vs il o A P I PR e e U TR 2 T, 204N % S g 1)
fiE. £/1DS80C410 ROMIREMILa%f il AZ M — AT K (FFEEROMAY) szt o S TSI A KROMIE 44
SR RIS BN TE RS, FHRAS HEA e bk, R AN EE K 3 T REHR I R, feE bk
JFF0002h (XSB), FF0003h (MSB) FIFF0004h (LSB). FHEMSE N =7 ESHETIRANONEE, 256
AR/ NROMIGRE L0 Mok o XA, — HARB| SR L, WA D RE/45 0 (G 16)&R 51 T4kt — T REn 41
XPHihE (Dhigthhl = ExportTable[Index x 3]). [ 190 i 3 R FIHE 2 ROMINREM 771k, £ 16 /&ROMT H R TN
7%, TCPNPHER., B AMESE PLAR i LD eI fai B Ui W AR 2 Jm,  TEAN U WAL & M ROMI RE 1t /&7 2 7k
FEilas P I P25 T s #F 7 2 FAEnglish only)Hr
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K19. EAr 5 H ROM kg

DS80C410 ROM
(LOGICALLY LOCATED FF0000h—
FFFFFFh WHEN MROM = 1)

FFO000h — | | Export Table | | |
Address
ROM FUNCTION EXPORT TABLE
FFxxxxh — .
Number of Functions Exported (n) @ ROM Exported Function [3]

FRxood +03h . Function [index=1] Address

FFxxxxh +06h Function [2] Address @

FFxxxxh +09h Function [3] Address
FFxxxxh ROM Export Table

FFxxxxh +(n x 3)h Function [n] Address

FFFFFFh —
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#16. ROM S %

INDEX FUNCTION DESCRIPTION/GROUP
0 Num Fn,0,0 Number of functions following in the table
1 crc16 Utility functions
2 mem_clear
3 mem_copy
4 mem_compare
5 add_dptr0
6 add_dptr1
7 sub_dptr0
8 sub_dptr1
9 getpseudorandom
10 rom_kernelmalloc Memory manager
11 rom_kernelfree
12 rom_malloc
13 rom_malloc_dirty
14 rom_free
15 rom_deref
16 rom_getfreeram
17 socket Socket functions
18 closesocket
19 sendto
20 recvfrom
21 connect
22 bind
23 listen
24 accept
25 recv
26 send
27 getsockopt
28 setsockopt
29 getsockname
30 getpeername
31 cleanup
32 avail
33 join
34 leave
35 ping
36 getnetworkparams
37 setnetworkparams
38 getipv6params
39 getethernetstatus
40 gettftpserver
41 settftpserver
42 eth_processinterrupt Ethernet interrupt handler
43 arp_generaterequest Generates ARP request
44 MAC ID Pointer to MAC ID
45 dhcp_init DHCP functions
46 dhcp_setup
47 dhcp_startup
48 dhcp_run
49 dhcp_status
50 dhcp_stop
51 rom_dhcp_notify
52 tftp_init TFTP functions
53 tftp_first
54 tftp_next
55 TFTP_MSG
56 task_genesis Task scheduler functions
57 task_getcurrent
58 task_getpriority
59 task_setpriority
60 task_fork
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INDEX FUNCTION DESCRIPTION/GROUP
61 task_kill
62 task_suspend
63 task_sleep
64 task_signal
65 rom_task_switch_in
66 rom_task_switch_out
67 EnterCritSection Enter/Leave critical section
68 LeaveCiritSection
69 rom_init Initialization functions
70 rom_copyivt
71 rom_redirect_init
72 mm_init
73 km_init
74 ow_init
75 network_init
76 eth_init
77 init_sockets
78 tick_init
79 WOS Tick Timer interrupt handler
80 BLOB Start address of the memory area ignored by NetBoot
81 WOS_IOPoll Asynchronous TCP/IP maintenance functions
82 IP_ProcessReceiveQueues
83 IP_ProcessOutput
84 TCP_RetryTop
85 ETH_ProcessOutput
86 IGMP_GroupMaintenance
87 IP6_ProcessReceiveQueues
88 IP6_ProcessOutput
89 PARAMBUFFER Pointer to parameter buffer
90 RAM_TOP Address of pointer to end of RAM used by NetBoot
91 BOOT_MEMBEGIN
92 BOOT_MEMEND
93 OWM_First 1-Wire master functions
94 OWM_Next
95 OWM_Reset
96 OWM_Byte
97 OWM_Search
98 OWM_ROMID
99 Autobaud Serial port 0 baud rate detection
100 tftp_close
Note: Index 101 and higher only available on DS80C410 or ROM 1.2.0 and newer
101 ROM_NetBoot Entry point to NetBoot function
102 task switcher Address of default task switcher
103 Tick CalculateReload Function that computes values required for millisecond timer
104 OWM_ProbeClock 1-Wire master functions
105 OWM_CalculateDivisor
106 Info_SendString Debug port functions
107 Info_ SendTwoHex
108 Info_ConvHex
109 Info_SendCRLF
110 Copyright Locations of copyright strings
111 AlIRightsReserved
112 Util PseudoRand Pseudo random function
113 Flash_SectorErase AMD Flash functions
114 Mem_WriteXRAM
115 ARP_GenerateRequest ARP support for ZeroConf
116 ARP_CheckCache
117 NetNat Subnet to Prefix Calculates subnet length
118 unbind Socket function
119 Math_Mul1024 Math functions
120 Math_Div2
121 Math_Div1024
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INDEX FUNCTION DESCRIPTION/GROUP
122 Math_LongDiv1024
123 task_suspend nc Task scheduler functions
123 task sleep nc
124 UDP TestReceive Socket function
125 ETH ReadMI| Ethernet MAC functions
126 ETH_WriteMII
127 ETH ReadCSR
128 ETH WriteCSR
129 IP_CheckHeader IP stack functions
130 IP_PacketReceived
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TCP/IP HEH Berkeley EiF

ROM [ 43 i T\ bR /Berkeley £4% 743 LRSI TCPAP LUK MR« HEFE SZ FF TCPAIUDPAL . MY, %% fo il
24 NP4 5UIPV6 % 7 RS d B 7. 22 ATHH T ROMEEPEH v 4 Vs ) B 7 Ih Rk AN ERT-ThREN 1EAN U6 ]
TE F AT 7/ HT R 25 1 il #f 7 7 FAEnglish only)H .

K 201§ FHTCP/UDP % |1l 45 28 E R I L R 2 5] . IPvA SZFE 2 4%, ICMPRIN &SR (“ping”). DHCP% /7 DL M
TFTPE . {Hi, EANRFIPEIRM B EH, HAKY REIPEI. IPv6 SZEICMPAITFTPE F 3.

R1T. BT IR

FUNCTION DESCRIPTION
socket Creates the specified TCP or UDP network socket
closesocket Closes the specified socket
sendto Sends a UDP datagram to the specified address
recvfrom Receives a UDP datagram
connect Connects a TCP socket to the specified address
bind Binds a socket to the specified address, port
listen Listens for connections on the specified socket
accept Accepts a TCP connection on the specified socket
recv Reads data from the specified TCP socket connection
send Sends data to the specified TCP socket connection
getsockopt Gets options for the specified socket
setsockopt Sets options for the specified socket
getsockname Gets current local address for the specified socket
getpeername Gets current remote address for the specified TCP socket
cleanup Closes all sockets associated with the specified task ID
avalil Returns the number of bytes available for reading on the specified TCP socket
join Adds the specified UDP socket to a specified multicast group
leave Removes the specified UDP socket from a specified multicast group
ping Sends ICMP echo request to the specified address
setnetworkparams Sets the IPv4 address and configuration parameters
getnetworkparams Gets the IPv4 address and configuration parameters
getipv6params Gets the IPv6 address
getethernetstatus Gets the status of the Ethernet link
gettftpserver Gets the IP address of the TFTP server
settftpserver Sets the IP address of the TFTP server
K20. i TCP/UDP BT
TCP TCP UDP UDP
Server | Client | Unicast i Multicast
| i |
| socket |
v ! v : v : v
| bind, getsockopt, setsockopt (optional) |
v : ! |
e || ; ;
v ! \ 4 ! v !
| accept | | | connect | | | sendto, recvfrom |
¥ | v | : v
| avail, send, recv | i i
v ; v ! v i v |

| closesocket
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EFRE

DS80C410 ROM [i] {15 I3 - 56 4 I 6 sUAT 55 I o REAMTSSAEAT 55 30t i AR AT 5 5 il TR (TCB) &7
TCB &ARFEAES IORBEAE S, W1 1Dy AR g. SHPEDRMcAL . M ia), CIRZSE B AL T ARG dREr . BRARh T
Kb B R W R SR, U BERR A S I KRR dms J8AT IR (IR0 18.432MHz). i R P SCRF AT 55 A
AN R, AT R HEA TS N R BAE S AH N DA TR BB 0T 25 i gt i n 1R LR R AEAT 45 3 TP 2R
XSSP IS (8] o B A s ) T . 25 T s #4727 FENglish- only) Bl 56 74155 1 FERE v S L Dl g
VRIS R

R (CAN) FLR

DS80C410 47— CAN 2.0B Bilfiise A e 7% (¥) CAN 1l &4 . DS80CA11 Afflk CAN il 45 ifit. CAN ZI)fE
SN IR PEE FR AT V. CAN AR RE M N T BT B 3 ORI TP s, i L A IR Sb
FRBE R AL T LR ) I 45

CAN FEl s SCRFE ] 11 A bndE sl 29 A7 4 IR IRAT, T T 208 16 MR, BN E S FRHER 8 71 Hdi k.
15 AL 14 AP RR B R e, 58 15 AMER FIFO ZZnP it s Bty TR 1 tH I
W8 PrATHE R LA EAT AN TR 8 L SRR RCRI Y A R TR O B R . XD RESCREE
T RS, XL OISR B B AR BB A AR D B ) B RAF A R RS R R BE RS T
I R R A P AN 2 ke LA B LK

CAN FIT 4 R I AR AR 55 A7 s L VRIS VRA B B B L A rb b s AP0 UE R8s . 257 CAN Rt
Feo SESIARIRBERIAL,  LhRIN RN B . BN R O ) 8 BT A RS AN SR AR AR T ]« AR IR R
(PrifEld™ i) Bli s . BuloRas. Ashmimiig KM E,  LUAIAT B R B R - el il .

5 CAN #RKEfF

a5 CAN BEHIEAF R4 1 25 A7 s 70 A4l A 4Rl CAN IR AR AL LSRR R b O R I AR S 75
AL T SFR e JUE S B A ODARSC I A Ay (BRIl ARUVIPEBE . R UMEE) 2T MOVX Hffi X .
XfT- DS80C410, M &0z T FFDBOOh—FFDBFFh [EsE kil 4 1EHiE CMA f7jin] CAN MOVX f£fi#i#%
If, DS80CA410 I/ H A R A M EOR A AH AL TP F 24 7GR —. LITMBUEDhRER 1k CAN LAEI, %
s RSN 7 A7 A AN AT . B4 CAN # I8 RN A0 156 MR L. SEMHETLHLIT 4 M
S DX IR 7

1) 4 MPE A7 (COMXARO-3), JHSRAE6E 11 178k 29 fr il Kot 17T MOVX fefi 2.

2) KF A (COMXF)HFil%n CAN #6187 1) (RIBEE) W E B 80 . bRyt (b y™
Jig), AR VPR S T IR PR IR BRI A L BE k. A T MOVX A4

3) At 0 2 8 F s 8 M -1 (COMXDO-7) £ T- MOVX f7fifi ¢ o

4) R %A (COMXC) AT SFR fefig asrh, ml PR .

BREE 15 M E O LAE, AN RO 25 15 AR OB FUH TG lRIAE A FH v S FIFO ik

iTgzeh, ARGkl R B LR S . FERTP AN B AT AT AN B R B R =N R, B A RS, W

R SE
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I SWINTALKBT (A7 MOVXAF it &3 HH I CANTF AT a8 NE Do 1S S35 A T i 1) 75 . P TS s # 70 F
#HEnglish only) 1125 F %A FEAN B . CANBEERE AT — NP B AR DRl A7 A b 14 A ZhBEAT IR 1030 &

D, DULES 15 AN s FIFORALEIE B b Lo 22 1885 T A7 T-MOVXAZ % S i1 B rpLl 454
2318. CAN #4158 MOVX 724E 2 pi i

CONTROL/STATUS/MASK REGISTERS

MOVX DATA
REGISTER 7 6 5 4 3 2 1 0 ADDRESS
COMIDO MID07 MID06 MID05 MID04 MID03 MID02 MIDO1 MID00 FFDBOOh
COMAO MOAA7 MOAA6 MOAA5 MOAA4 MOAA3 MOAA2 MOAA1 MOAAO FFDBO1h
COMID1 MID17 MID16 MID15 MID14 MID13 MID12 MID11 MID10 FFDBO02h
COMA1 M1AA7 M1AA6 M1AA5 M1AA4 M1AA3 M1AA2 M1AA1 M1AAO0 FFDB03h
COBTO SJW1 SJWo BPR5 BPR4 BPR3 BPR2 BPR1 BPRO FFDB04h
COBT1 SMP TSEG26 | TSEG25 | TSEG24 | TSEG13 | TSEG12 | TSEG11 TSEG10 FFDBO5h
COSGMO ID28 D27 ID26 ID25 ID24 D23 ID22 D21 FFDBO6h
COSGM1 ID20 ID19 ID18 0 0 0 0 0 FFDBO7h
COEGMO ID28 D27 ID26 ID25 ID24 D23 ID22 D21 FFDBO08h
COEGM1 ID20 ID19 ID18 ID17 ID16 ID15 ID14 ID13 FFDBO0%h
COEGM2 ID12 D11 ID10 D9 ID8 ID7 ID6 ID5 FFDBOAh
COEGM3 ID4 ID3 ID2 D1 IDO 0 0 0 FFDBOBh
COM15M0 1D28 D27 1D26 D25 1D24 D23 1D22 D21 FFDBOCh
COM15M1 1D20 ID19 ID18 ID17 ID16 ID15 ID14 ID13 FFDBODh
COM15M2 ID12 ID11 ID10 D9 ID8 ID7 ID6 ID5 FFDBOEh
COM15M3 ID4 ID3 ID2 D1 IDO 0 0 0 FFDBOFh

CAN 0 MESSAGE CENTER 1

RESERVED FFDB10h-11h
COM1ARO CAN 0 MESSAGE 1 ARBITRATION REGISTER 0 FFDB12h
COM1AR1 CAN 0 MESSAGE 1 ARBITRATION REGISTER 1 FFDB13h
COM1AR2 CAN 0 MESSAGE 1 ARBITRATION REGISTER 2 FFDB14h
COM1AR3 CAN 0 MESSAGE 1 ARBITRATION REGISTER 3 WTOE FFDB15h
COM1F DTBYC3 | DTBYC2 | DTBYC1 | DTBYCO | TR | EX/ST | MEME MDME FFDB16h

COM1D0-7 CAN 0 MESSAGE 1 DATABYTES O0to 7 FFDB17h—1Eh
RESERVED FFDB1Fh

CAN 0 MESSAGE CENTERS 2 to 14

MESSAGE CENTER 2 REGISTERS (similar to Message Center 1) FFDB20h—2Fh

MESSAGE CENTER 3 REGISTERS (similar to Message Center 1) FFDB30h—3Fh

MESSAGE CENTER 4 REGISTERS (similar to Message Center 1) FFDB40h—4Fh

MESSAGE CENTER 5 REGISTERS (similar to Message Center 1) FFDB50h-5Fh

MESSAGE CENTER 6 REGISTERS (similar to Message Center 1) FFDB60h—6Fh

MESSAGE CENTER 7 REGISTERS (similar to Message Center 1) FFDB70h—7Fh

MESSAGE CENTER 8 REGISTERS (similar to Message Center 1) FFDB80h—8Fh

MESSAGE CENTER 9 REGISTERS (similar to Message Center 1) FFDB90h—9Fh

MESSAGE CENTER 10 REGISTERS (similar to Message Center 1) FFDBAOh—AFh

MESSAGE CENTER 11 REGISTERS (similar to Message Center 1) FFDBBOh—BFh

MESSAGE CENTER 12 REGISTERS (similar to Message Center 1) FFDBCOh—CFh

MESSAGE CENTER 13 REGISTERS (similar to Message Center 1) FFDBDOh—-DFh

MESSAGE CENTER 14 REGISTERS (similar to Message Center 1) FFDBEOh—EFh

CAN 0 MESSAGE CENTER 15

— Reserved FFDBFOh—F1h
COM15AR0 CAN 0 MESSAGE 15 ARBITRATION REGISTER 0 FFDBF2h
COM15AR1 CAN 0 MESSAGE 15 ARBITRATION REGISTER 1 FFDBF3h
COM15AR2 CAN 0 MESSAGE 15 ARBITRATION REGISTER 2 FFDBF4h
COM15AR3 CAN 0 MESSAGE 15 ARBITRATION REGISTER 3 WTOE FFDBF5h

COM15F DTBYC3 | DTBYC2 | DTBYC1 DTBYCO 0 EX/ST MEME MDME FFDBF6h
COM15D0—
COM15D7 CAN 0 MESSAGE 15 DATABYTEOto 7 FFDBF7h-FEh
Reserved FFDBFFh
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CAN i
DS80C410 &y CAN FEifil 2344t — /N, CAN wRlral (15 N R RO FRATAa] — AN IR i 326 I 25 il At i 4 A1) f
Ko

AW RO REAMOLE ETI (&%) F1 ERI () Wi EREAL RN INTRQ Fri&ifr, A7 TAHMN S5 (COMXC)
SFR . iR B H O AEN, ETI 8¢ ERI A7 &7, MRl Ak BB 2 — N B, AR EE O INTRQ 7
o HAEMEAFEE INTRQ £, CAN BHATA B PO WG (INTRQZHEAT “8k” i8H L7 — 11
CAN #hl 2 hlbr. 2 Rh i aesz (IE.7) 1 CAN O "h I REAL EIE.6 2420 [l B 47, T hlde A RN EAT—H B
LrH T K

Ej CAN B I KR AR S 24 BT i CAN 0 #%4 (COC) SFR ") ERIE F1 STIE {742 1X Lo ik 75 54 R
HH L e (EA = IE.7) 1 CAN O FR I it (COIE = EIE.6) {7 & {7 A AE M ik das il 2 e .

A0 5 i

CANEH A & HMOH BB B RO, 1% S AR R — A B A EAE AT XL, DL E 2 7R A R
Do FZIA A 15 PRI A AMERE R R0 (2 WCAN B 75 A28 IIMSRDYAL) o i ik i 25— A
THE OGN R, JFEARIR . 8] Bl A7 % PSR SR R AR WU 58, AR RT LURR S A5 2R g A FH 58 4x DL i b
PSR ALK AT 2. CANFERIASALH] 41 5 B, A FIDA B REM g /> 4L AN L i
& A AB AL L i T RE AL PTIET o

HRE B0 S (P JE A 0y, AFAE JURPAS [ A Bk o 2 SR T A A B8 1R IR 38 ) 2, ¥ JE B e N 281 4% E 1R R
o FRYECAN O M ZFAEAIEXIST A, X FTA W B AT 1 B B AR R0 #5381 11 (CAN 2.0A) 5t 29 (CAN
2.0B) {7 AN Ak 25 A 2 EAT R L . MEME 17 (COMXF. 1) #5BI M3 AN 1D 25 A7 2% B 420 ks S 0 3 5t ki 25 17 st
ATXF e —HTH R0 15 L F AT 27 A7 A8 58 I T ik Iy 1) RIS 1k

WRTFEE, v DL 0] He AN T R AR T AN S RAS 8 A Tk A AE ARl — AT . R ID Bk
A7 0-1, T CAN B H 0% X 5 4788 (COMXF.0) ) MDME £74% 1 (MDME = 0)alfif fit (MDME = 1) fi

WU BHEAT T 11 Bk 20 Re ARk AIATIE A A, U B AT S P ) T B 22 A7 St A
WAL, B TR R B Rt DU BB A BRI 0 %5 8 735, R0 15 DU THal
O, i b IR (B, k2 B 4 FE R BLI,  DSBOCA10 CAN Fbl S Me T ks it e . (/M
T NSESNOE Y & PN B
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R19. FHEUFERIRE B 45

TEST NAME

ARBITRATION
REGISTERS

MASK REGISTERS

CONTROL BITS
AND CONDITIONS

Standard 11-bit
Arbitration
(CAN 2.0A)

Message Center
Arbitration Registers 0—1
(Located in each message
center, MOVX memory)

Standard Global Mask
Registers 0—1 (Located in
CAN control/status/mask
register bank, MOVX
memory)

EX/ST =0

MEME = 0: Mask register ignored. ID and
arbitration register must match exactly.
MEME = 1: Only bits corresponding to 1 in
mask register are compared in ID and
arbitration registers.

Extended 29-bit

Message Center
Arbitration Registers 0-3

Extended Global Mask
Registers 0—3 (Located in

EX/ST =1
MEME = 0: Mask register ignored. ID and

Arbitration . CAN control/status/mask arbitration register must match exactly.
(CAN 2.0B) (Located in each message register bank, MOVX MEME = 1: Only bits corresponding to 1 in
center, MOVX memory) memory) mask register are compared in ID and
arbitration registers.
Media Arbitration Registers | Media ID Mask Registers MDME = 0: Media byte arbitration disabled.
Media Byte 0-3 (Located in CAN 0—1 (Located in CAN MDME = 1: Only bits corresponding to 1 in
Arbitration control/status/mask control/status/mask Media ID mask register are compared

register bank, MOVX
memory)

register bank, MOVX
memory)

between data bytes 1 and 2 and Media
arbitration registers.

Message Center
15, Standard 11-
bit Arbitration
(CAN 2.0A)

Message Center 15
Arbitration Registers 0—1
(Located in message
center 15, MOVX memory)

Message Center 15 Mask
Registers 0—1 (Located in
CAN control/status/mask
register bank, MOVX
memory)

EX/ST =0

MEME = 0: Mask register ignored. ID and
arbitration register must match exactly.
MEME = 1: Message center 15 mask
registers are ANDed with Global Mask
register. Only bits corresponding to 1 in
resulting value are compared in ID and
arbitration registers.

Message Center
15, Extended
29-bit Arbitration

Message Center 15
Arbitration Registers 0-3
(Located in message

Message Center 15 Mask
Registers 0—3 (Located in
CAN control/status/mask
register bank, MOVX

EX/ST =1

MEME = 0: Mask register ignored. ID and
arbitration register must match exactly.
MEME = 1: Message center 15 mask
registers are ANDed with Global Mask

(CAN 2.0B) center 15, MOVX memory) memory) register. Only bits corresponding to 1 in
resulting value are compared in ID and
arbitration registers.

HERENES

A SAH R DR E N (TR = 0), JFHAT W EIEBCA#EA (DTUP = 1), JBA, 1%3H R b 0o S ab 2
H1 WTOE £ (i THREANE R A0 1) CAN b7y £74% 3 ) dEAT#H. 2 WTOE = 0 I, ZEFICH &, Az 2
HE.

S WTOE (e, MUSHCHBOI L, A5 N L L M
BB S R (ROW) A

R 15 LREERy, HZphnl 2 Bl AN B A ZE R W Bt 15 &8 —ANBRA IO R, R
BB A — W, Er R B R — DN BB . 24 CAN I8 B S b0y 15 IfEfEss, RIE s
DTUP = INTRQ = EXTRQ =0 J&7, WM 1IN 2847 8 2022 A L 15 MOVX {2 fif 2% H o

MR 15 MOVX A7t 2 A2 R & B BB 5L, B B 28 = AN S, v Boboey 15 WTOE A7 #5l
Wb, W WTOE = 0, WIEFFME, SHE B0 15 MOVX A s g A ks, il WTOE =1, =
M EE S M P RN, X R 15 MOVX AAfitigs AMES S .

FiF SFR A7 fits & FFAT N B A O P2 A A
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PR IR VE S P

MR BB R T BRI 2] 96 A ak 128 MRS, CAN BLHLREAS ) s By AT IR . B R O A
ERCS (COC.1) ##41% FFE 4 96 (ERCS = 0) it/ 128 (ERCS = 1), k4% FRRIN, CAN Azt Eos R ar
CECE (C0S.6) & f7. Wi ® T ERIE, COIE 1 EA SFR fi7, WF=A4—Arhir. Wik ERCS &47, HWic ks, X4
CECE {7 B Bl 20, 8 fFr=E—/ k.

AL P

AT LAMR S CAN 2.0B B %% CAN AEHIIAL I . AT MOVX AEA# 245 I PR 25/ B e 25 A7 2 v ) CAN O R £k )
251745 0 (COBTO) #41h] PHASE_SEG1 fil PHASE_SEG2 I ] LA & s R 71 Lh 5 X ¥ (BPR5-BPRO). CAN 0
BRI PP A7 A 1 (COBT) 45 RAE 2 R0 43 B g AHAL 1 R 2 358 53 IRyt B sl . s B 2 SR A 453 CHs SWINT A i 1
Bl 0 I, WP AN CAN #HIgs. WAIfE CAN #5HI8 TR TAEZ ai i BN PS8, Y
CAN il 88 AR Ze R IR, 155 RG L5 CAN SAL G MV R (SWINT = 1), XU AEa ] e
M. i CAN $55I8s LTS IETRAN ATy, 24 TSEGT M TSEG2 BIpliti ZInf, #AEAHETE Z SWINT 7.

1-Wire &2 EHL

DS80C410 1) 1-Wire a2k EHLSCHF L AMI 1-Wireds fHlA5 . Mgk EHLE 30 1-Wire ik, n{ECPUS/D 111 F Ak
PR IE (TX) MR (RX)o BT VR I P A 7 41038 Hh e N R . 8135 1-Wire EHLHBIE (OWMAD; EEh) F1
1-Wire = H1%E (OWMDR; EFh) SFR, SZHLCPUL B2k ML IMAE . 4 1-Wire il S B E T ZLCPUS LIRSS I, &
L LW BCEAPARESAL, M CPURILTPWE K. WERTCATRE 1-Wire i 2k BT T, CPUMRME 73l AL Se 2ok Ak 21
ZE K. 1-Wire B4k EHSZFEN 77y W RROMMIEZSFI S A=, 6T 1-Wire B2k 1) 7E 4145 /E 7T 2% The Book of
iButton Standards (www.maxim-ic.com.cn/iButtonBook).

HREFEHHATERE

s h g4 E L A SFR, 1-Wire EHLHhE (OWMAD; EEh) 274781 1-Wire EHLEHE (OWMDR; EFh) % /7a%, K
L5 1-Wire S EHLIIIE I . XA 24728 SF0T 1-Wire B2k EHL 6 NN ARSI/ 5 H . CPU REWsiE it i
TS A7 PO BRI T e ML AR

OWMAD SFRIF=ANBARAT A (A2:A0) Fi5 7€ B Vs i) (1) N a7 A7 2 ki . OWMDR SFRHAIT50 4 iE N #2547 #8407 1)
B/ ViR BRI Bibr &8 (ooxxx010b) BASE, RIS BTG Nl S A2 2 AT I B4R . Wi iR S A2 28 1 P DI S
PR HUBE IR VERG, XTTXRXZEM A A58 (xxxxx001b) [ FT AT S5 HAE TS NTXZE M, FiAT i/ I A RXZ% sk B AL
o 1-Wire 5145 T AL A 5 A7 A7 2 LS 1 5 200771

$20. 1-Wire Jz £ AL A &R A A7 a8 WL

REGISTER ADDRESS /

FUNCTION BIT7 BIT6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 | BITO
000 Command — — — — OW_IN FOW SRA | 1WR
001 Tx/Rx Buffer D7 D6 D5 D4 D3 D2 D1 DO
010 Interrupt Flag OW_LOW [ OW_SHORT RSRF RBF TEMT TBE PDR PD
011 Interrupt Enable EOWL EOWSH ERSF ERBF ETMT ETBE — EPD
100 Clock Divisor CLK_EN — — DIV2 DIV1 DIVO PRE1 | PREO
101 Control EOWMI oD BIT_ CTL [ STP_SPLY | STPEN EN_FOW | PPM LLM

* U1 A2:AQ [T1E-GH T I H I, TSN B TER A, I AR 28I HF. 25 OWMAD #7 — LA AHT,  523 OWMDR & /7—+7
A, G OWMDR AZCEE A S A 1775 A 7%
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ENEEEATH

K AOMHZIEA N Bk = AL T 0 1-Wirelh 5. 224 1-Wire il 4 T A % HE A A, s bl 2e R 48 eh b
SHEAT PN 3 A e IS A 2 B P 38 2 A7 S 3 B I B o SR 2B R Tt A9 IR 747, (PRE1:PREO) ¥ E 24 00b, 01b, 10bAHl
11bif, st e R Bh o BT 1, 3, 580 7 43 4. 23454 (DIV2:DIVO) FEihliZ% M, SR Jm 6 P b 45 DR F g o
AT 1, 2, 4, 8, 16, 32, 64 B 128 4p4ii. CLK_ENAL (N8I S a5 fe a8 2 7 A7) A e sk 1L A= sl % . CLK_ENTX
BN 1 AEREN A R, T AR A R B . HEATARAT G 1-WiredBAE 2 W, DA A P T B I A ) A
AR . N T E R EI s R, & 21401 TPRE1:PREO FIDIV2:DIVO ZF/E8ef MIERR S . VR, W4
7 R HEL I T AR R A R G IN B E 3.2MHZz 4 75MHz 7], Hefd h el 50%.

R2L. WP IR A A A W E

SYSTEM CLOCK PRESCALER
FREQUENCY (MHz) DIIQ\,Q'I?IEOR DIV2:DIVO ggﬂggﬁgﬁ PRE1:PREO BITS
MIN MAX SELECTION
4.0 <50 4 010 4 00 1
5.0 <6.0 5 000 1 10 5
6.0 <7.0 6 001 2 01 3
7.0 <8.0 7 000 1 11 7
8.0 <10.0 8 011 8 00 1
10.0 <12.0 10 001 2 10 5
12.0 <14.0 12 010 4 01 3
14.0 <16.0 14 001 2 11 7
16.0 <20.0 16 100 16 00 1
20.0 <24.0 20 010 4 10 5
24.0 <28.0 24 011 8 01 3
28.0 <32.0 28 010 4 11 7
32.0 <40.0 32 101 32 00 1
40.0 <48.0 40 011 8 10 5
48.0 <56.0 48 100 16 01 3
56.0 <64.0 56 011 8 11 7
64.0 75.0 64 110 64 00 1
RIEFRWE

P 1-Wire Joh 28 W UAE A B #8 0RO B Gt (827 A7 2 ik xooox001b) . Kl 2 i Al
PGP 3 TE R o 1) B 22 o 5 NS AR Db 80 2k, BB R P b I 2 S e B e

RIEFE O BB 2 b th KB G PP RN R IE AL Z5AF s AL R I FAE M S — A A E R R bR . MR IESE
2 HUERBOK T R B sk, gk (TBE) Fr& B . — HEIR W B AR RSEEMN )G, TBE Bl
Ko BN PR AT BRI HE AN K B ARG IR s T, RIEBAL AR (TEMT) diE B4, 4—A
FIEEIL B KL AR, TEMT 5%, TBE &A7.

BHE 1-Wire W& ERIE TR, TN RIS AN RGR G . R OR B RAB AL A7 as, A BALAE
il B 2] 1-Wire B2k, AR A A a2, B iAok g2t (WRAT) fe N, BERBATER. HER,
1-Wire WS EESRAEA S Sl (5 5, 9EAT IR AL

PR 1 R 92 P S G P AR A A A e o RO A7 AR mT LU AR W o Bdls THR A2 (0 E N 3 A7 45 1
PN AL A7 4% (RSRF) b BAL, AN A 8GN, s . 8 h RO A7 25 A7 914 B2
M, R (RBF) bR EAL, CPU BN A7 ds i % . WIR RBF HAL, WAL A S s o — Ay
B, HWOBAL A A A OREER 7Y, BRI B ER gz s 1k, SRR E RBF Fri. XFE, W2k RSRF Al RBF
BIRCELL, W 1-Wire @2k EAN fEEdE, 0, MO AL AR 0 DR R SR A T i o 2
Ko
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TR ICANLAS R, B L oA CPU #Ein & W A7 as Th B B ey S VR I e Bde . MR 2k e s
(177 N5 SEAEAL. CPU Ml ¥s FFh 048 5 N RIEZ MK G 8l AN fE . BENERE AL Z5 A7 2% i & i 2k
WURIEESE (FFh) FMMLERPEAE IR “&5” o [N TR, BeRpid 28I (Wk RBF =
0), 7EMtn#y CPU BEHL. Ml PR A% FRh af USRI S 4T W S P L ST e £ i B i ok, B4 gk
Bl B B 5 & 51 (FFh) Sl AH T .

BgENmS

i R IEFNECE R AL, 1-Wire B2k EHLETT LLZE 1-Wire b= AR ik ey 4o I BBy & 5 A7 8% (0oxxx000h) A1 A Y.
FIAE R P AR I e iy 4 oIR8 T AR 3L 7 M i www. maxim-ic.com.cn/iButtonBook | ff) The Book of iButton Standards
T T E X

IWR (3 0 fi7): 1-Wire BAi. %A g 1 774 1-Wire BB A7, %L 7E M ek b AT Hoe dr & 2 i
PAT . EALZAL A ShiE R SRA f7. 1-Wire SR EAI5E A, TWR Mg A% . ZA5eat H 1-Wire E A7 A 2
Z KT, B EHUE AN BN P WihRE (PD). 1-Wire 54745 BLsAE h ik 29 472847 PDR rh. f e s —A4
NSRRIk, W) PDR #8520, 50, B,

SRA (38 1 f7): #EROMIERS. K17 B B NI HE 1 1AL EHLE AL RROMAE A,  BUINIE 7€ i ZROM
PR . RROMIEFE ) 1 B S M B 3 A 2k B MHLEZREROM IDRE—7 A A ph 58, HOH H il — S g

KU ZEROMIERE, M4k EHIRLBEN AT ERAE 1-Wire 2k R EEROM ID. 7E#HZROMIE 2, A5k
CPUBH T Z A ab 3, Al S RROMINE 23 , CPURERS KI% 16 FIT MBI K2 kI ZROM. 41
H148 ZROMSVL:fEThe Book of iButton Standards™, 1] LLYE & il FE #1115 5T P25 15617 i 5 #h 76 )
(English only)# £ 5],

FOW (38 2 fi): 5&%| OW ZREAK. Wz & i@ 1, JF HIBGIa 4735 EN_FOW {7 gl & % 1, Jaff
OW Zefi HHAICHL - Y EN_FOW {7 #E F I, FOW {7 % OW Zeiiz 5 5 o

OW_IN (%5 3 £1): OW LM AN %A1 it OW £ Y R iZ AR A .

BN

1-Wire 2k MU AT HELERE R ID K Sk OW SR A, UL B D) Al T 50028 4758 (oo0ox101h) MEATLEE .
LLM (55 0 fr): KEMER . %001 TR KL BRI . %0 VB B 1 bR BB A RS T RMORSL
HERRERS 2 Bus M 22us. WAL K 14us. WHIE T RHKAAMIRBI0 R Bk, %A0s RS 1R, Bl
SRR RS I 1] (£ s 3 7o) 4330k Bps. 15ps Al 10ps.

PPM (85 1 f0): R TRt BRI 1200 T 00 /A8 1 2 o R . 120 BB 4 1 08 2% L HLAE 1-Wire 524
LT TR R A HLAENE I L BB P OW SRR T K R . ISR PPM RLERE, o rili b s o
288 PDR 25 BALIAA TR, LU RMBLEPEHILE OW £k L(MMERAT). 7% PPM {48 11 o 57 v

ou
HE o
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EN_FOW (58 2 fi7): & OW gk, Kf EN_FOW {7 % & hiZ# 1 i a2k EHLRES R FOW (M2 257251158 2 47)
¥ OW il B%. 7% EN_FOW JIJZ% - FOW fi7.

STPEN (%8 3 £7): 5& bhrffige. K STPENG i & A EH 1 KFREOWSTP ¥l 51 HZhae. OWSTP 5| H /7%
R R R REAS o I IDREFH T A R R 2 AR A o I TR Rk . i (STPEN = 1) i, K
FHEAHOWEL PG, B AR I h S A s ek 3 ML EdE, B A OWSTP M AR HL A BCIRES . — B 58k
HEERE, OWSTPHIHE BRI, HE, UFHIE T EWARGSH, STP_SPLY{ A% 4@ 1 (I HSTPEN = 1)
LI OWSTP 5| IR AEAR i P BOIR A . TEFRSTPENS 23245 0 25 11 FrH IIOWSTP 5| JIZh g .

STP_SPLY (5% 4 fiI): & Ehrftefisk. M{ffEOWSTP 5| (STPEN = 1), TN FAWAREK, KSTP_SPLY
PEVEE B 1 K OWSTP 5| 4R K s A 2 H . 24OWSTP {5 S 4 iPyaiE Ly, STP_SPLY = 1
A 1) 5 R R TAE I MBS 3R A TR IR . M WL NI, %A 2 25 1LOWSTP | L (15 gy, 2425k
OWSTP5| i (STPEN = 0) Itf, A A/ .

BIT_CTL (% 5 fir): A3 #EsK. Kz BB 1 A ENEAGRF B0 AR B, A AR 2 A7
e B ARAT R A AE BAEMUR A7 A AT N P bR S (B S B AR 45K AT AT, R 2 L TARAE T i A

OD (%8 6 fi): MR, FHZAL s @ 1 P sl i, feir s Bk B HLN ), LLCHCThe Book of
iButton StandardsH [ i ¥ = A 1-WirelN ¥ . 35 20D E WL bR UERL R I 5 TAF .

EOWMI (38 7 4%): ¥R 1-Wire NI Wi B0 3 E A& 1 1-Wire EHLIAEA 1-Wire T IKrjE 4R v] LA CPU
KL R, XL s O 2 IAE TP T RS S AR RS (oooxx011b) Tk AEifE. 1T 1-Wire kI 5 Jh
[ — AN bR AL (IE5; EXIF.7), Rk, —EARERNAE . flifg 1-Wire F R 25 LSNP T 5.

1-Wire Hlfr

MHILZ A 1-Wire S84 AT, TTACE 1-Wire 2 2k EAL CPUKREH WG K. IXLEHAF R N BRI RILLZE M
B RIERALFALRT . B A AR . 1-Wiref i . 1-Wirefk. &—1T8EM 1-WireH Wi #F E
AN A REAT FRR EAT o I F A B 0, P WbR BT A8 (xxxxx010b) bR EAL AL (5P Wil gEAL
ToK)e AARUEH Wikr & RE M CPUACRE R I =Kk, R Tt N AT REALFN 1-Wire s 2k L Wil fef, (EOWMI; #5375
A 7 Ar), DAAA R Wi Ress (EA; 1E.7) AZUERSE & &8 1, W20 AR S B Wikr & 25 74815 58 1-Wire 2
EFEHLAW . £ 2204 T 1-Wire bl 28 F ML Wi
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#22. 1-Wire BTN R

INTERRUPT
SOURCE

MEANING

ENABLE/FLAG LOCATION
(Interrupt Flag Register.x
Interrupt Enable Register.x)

After a 1-Wire reset has been issued, this flag is set after the amount

line. A read of the interrupt flag register clears this bit if the OW line is
no longer low while the master is idle.

Presence Detect of time for a presence-detect pulse to have occurred. This bit is cleared Bit 0
when the interrupt flag register is read.
Transmit Buffer This flag is set when.the transmit buffer is empty and ready to recejve .
Empty the next byte. This bit is cleared when data is written to the transmit Bit 2
buffer. A read of the interrupt flag register has no effect on this bit.
This flag is set when the transmit shift register is empty and is ready to
Transmit Shift load a new byte from the transmit buffer. This bit is cleared when data Bit 3
Register Empty is transferred from the transmit buffer to the transmit shift register. A
read of the interrupt flag register has no effect on this bit.

. This flag is set when there is a byte of data in the receive buffer waiting .
Receive Buffer Full to be read. This bit is cleared when the receive buffer is read. Bit 4
Receive Shift Thi.s. flag is set when there is a byte .of data in thg reqe!ve shift register .
Register Full waiting to be transferred to the receive buffer. This bit is cleared when Bit 5

data in the receive shift register is transferred to the receive buffer.
This flag is set when the OW line was low before the bus master was
1-Wire Short able to send out the beginning of a reset or a time slot. A read of the Bit 6
interrupt flag register clears this bit.
This flag is set when the OW line is low while the bus master is idle,
1-Wire Low signaling that a slave device has issued a presence pulse on the OW Bit 7

SRR (EAEBLRATE)
DS80C410 ML T 88 RGN LA H A%, DS80C4A10 2t =N, 4 NEI . —ANATgIEE 150 5E N
4 IR A AR AN — A RO R WibR R . XSS UL W, SEVEAN I R RT B i i A S
HRENglish only)Fl & . i 75 w75 1/ 15175 28 77 a5 #F 7 7 A English only).

|

Rl A S AL s 1 (UART) 5 80C52 Mlal. Hoe AL Hf 11 55 58 — A 58 4 )

S Ao LR 51 IP.2

(RXD1) F1P1.3 (TXD1). % =AMt 25 (1P6.6 (RXD2) HP6.7 (TXD2). AN LIvhaf M RE# & 23
BRI SFRAN F il.

#+23. B0 SFR
SERIAL PORT

FUNCTION CONTROL SERIAL PORT 0 SERIAL PORT 1 SERIAL PORT 2

Control Register SCONO SCONT1 SCON2

Input/Output Data Buffer SBUFO SBUF1 SBUF2

Baud Rate Doubler Bit PCON.7 WDCON.7 T3CM.4

Framing Error-Detection Enable PCON.6 PCON.6 PCON.6

Slave Address Mask Enable SADENO SADEN1 SADEN2

Slave Address SADDRO SADDR1 SADDR2

AR AR A, RGO AN R R 2 BN RIS 2 N ] T AR A, AR AU T A 1
HH2 AR E N 2 3, T AR 11 O T AT SE N s 1 BUE NG 2. WS Al i d)a/1/ 7 #57(English only)
# 0 TR sE BB .
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SE I A%

Tl Rt 4 AN E A S . €I ER 0, 1A 3 BAy =AM TARRE. =P ag— AT BUHIAE 13 47
SEN ARV Eas . 16 AT a8/ gy, B HZ R 8 A€ IR/ Hids . B ES O BT HIME AN 8 A€ I as /v 4
Ao UHAETIEERET, BRSO, 1 3 43X TO, T1 RT3 A5 kah vt £. e s 2 2 2L 16 47 € I 28/ 4
e FATJURIIE I TARRG e ds 2 BAT 16 (THE A 4%, SCRF 16 L AshEE. gk, sBIam, UL A i

P EIIRE . PTATIN 4 AN I 88/ s BRUCR IR AE IR a4 12 73 BRSNS B, ER tha] ARC 4 R
ARG BIH 4 WA EI a8 1A 2 8T RGN B 13 B AR B E AR, & 2470 4 AN k-2 A

K HISFRFIT .

224, B8 H8% SFR

TIMERICOUNTER FUNCTION | couTERo | COUNTER1 COUNTER 2 COUNTER 3
Lmer/Gounter Mode Selection and TMOD, TCON TMOD, TCON T2MOD, T2CON T3CM
Count Registers THO, TLO TH1, TL1 TH2, TL2 TH3, TL3
8-Bit Reload Register THO TH1 — TH3
16-Bit Reload/Capture Registers — — RCAP2H, RCAP2L —
Timer Input Clock-Select Bit CKCON.3 CKCON.4 CKCON.5 T3CM.5
Divide-by-13 Clock-Option Bit — T2MOD .4 T2MOD.3 —

B e
BV —A A HIEAT TG FEE I a8, WAGERIPUC W E RGN, wT DABEEARE . Sk, IR AL &% .
E A LA R R Bl

B 1A E I g 1) S 2R N AR D S U AR L B A A% B T 18 I s T eI da fb, e FBRIN I a], A e 247
Aerp . AERER AL Lh A, BRAFLZAE E I Sl N i PF A A7 CPU ZRTZALE I & o IXHE,  WERARRS AT 4 %,
BAFBATHA IR AL AT I, R 25 AL 3 S R APIRZS -

BAF AL WD A1 WDO A7 36 DY/ 2 — o B EMEE AR i 8, AR R . B T IR S,
F 1R rkri&s (WDIF = WDCON.3) ‘B4, WA T bl e fiine, AT S BIHE G 100 e i s o W ik 45441
& (fCRS sl = 63h). BEAFAEE I ks, EWDI (EIE.4) f1 EA (IE.7) A7 0wk & A7 . i H., &47 EWT
(WDCON.1) fiAFF& I 1502 I 28 AEB I 512 RGP 2 J5r= AR A A X FE SIS & T IR AL, BT e i
ARSI (RWT = 1) B8R T IR D) REA S 2 2R 1 (EWT = 0). RER T 1M i 4% (EWT) MG AT
FsE gy (RWT) $a A7 30 b e o7 i) U EAT G4 o IR T B S R R R AN s PR a2 1 R A T 1. 7= R A T 1)
SEIN B SR SN, T N B A RS (WTRF = WDCON.2) Rl EAr . il E A 2 JE B lihsni, CLAIKIE
PR AT R 2851 K.

AT ER AL RS AT IR EEARE A AEBCERAARSHT, JGEA WDIF (BT 1) friis 512 MRS
I ghe RIS THETIMEAL IR, BT REZ T . 76 X Bt o A ) mh R e B 1M S i 2 A1 T 3K
PR RIALE . IR DU — A7 R IR 4%, I RS MR DI FER 3 b e e P 1 s

B 1) 5E I 2% k422 ] (CKCON) R [ 1446 (WDCON) SFR #%4]. CKCON.7 #1 CKCON.6 734l /& WD1 Al

WDO, HEATERE I THER I, 44K, 4X/2X (PMR.3) FICD1:0 (PMR.7:6) Z& 45 I Stz il A7 s, 5 i 2 Ik IF i)
22 255 HY T RIS R B
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£ 2531, BRAWE NCD1:0 (= 10) i, X T 4OMHzSRAZE, &1 1M S5 1 /¢ 3.28ms (2" x 1/40MHz) &
KT 1.5F5(1.68 = 2%° x 1/40MHz) 2 [ V¢ B . UL 5E 108 I 5 B S 3 A R TG 1 R Bt

e I R, P RN TR T B E R o I . — ELVFEER e e T — AN e, R A
Hili bR (WDIF = WDCON.3). AEAF 2R iZbrd, 16 512 M RGN H1 5 K frd (WTRF = WDCON.2) #
B A8 HAERER | A2 I 2 A7 (EWT = WDCON.1) £, #AErIfdiAg (1) 282211 (0) B4 Lhfg.

R25. B TR B E

N WATCHDOG INTERRUPT TIMEOUT
4X/2X | wD1:0=00 WD1:0 = 01 WD1:0 = 10 WD1:0 = 11

1 00 215 218 211 214

0 00 2T 2™ 222 2%

X 01 2" 220 7% 57

X 10 217 2%0 273 5%

X 11 2%° 2% >3 >
IrDA 54

DS80C410 w] ™ A= — A Sy o 1 51 B P3.5 %l Bh Iy B 1) iy th i B (CLKO) . E A7 IrDA i i i Hh A A A
(IRDACK:COR.7) FIAh#sitshii i £, (XCLKOE:COR.1), 774N 0 iy ® 16 4k i sh. %
16X i tH I Bl 44 5 11 0 1/O (TXDO, RXDO), w7 IS5 5 ] IrDA Ju/fifhid s (M H 0% . Witk XCLKOE fif .
E 1, ARVEN SR 867 (CODT1:0)ARIWE, CLKO 5|4 R4 2. 4. 6 ok 8 404ii. IRDACK fii
HOE 1 TR

el
AR LA =AML 16 AP, P i, BRI R WAL, ¥yh % QAR AN AR R AL RE EA
(IE. 7). Kt EA BN 1 AR I T AR RE . ARSI RE T BEE, EAT TR R L P T

AN AR R mAER R B RS GAAOE ] TR R W, BT e TR WA S AL AL, WEN 1
WA LR . B T P IR FR L g LAAh, B Wnd BAA A 0, BT Hh W fm) it B P S g hl ke T
AR, Hobn&. fERE. BIA IR T AR SC R BT E 4 26981t . V1, AMEH T 2-5 A1 1-Wire 2 2k £ 4L
HE—ANEA TR E (43h). 46, AMEHEW 5 1 1-Wire 2k EHLR IR/, #l— AR ngsk. 24 1-Wire ik
LW fERE (EOWMI = 1) J5, HARSEdm TAME W 5. TR/ Wr 5, M2zt il 1-Wire 528 AL W
(EOWMI = 0).
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F26. PR

NATURAL PRIORITY
NAME FUNCTION VECTOR PRIORITY FLAG BIT ENABLE BIT CONTROL BIT
PFI Power-Fail Interrupt 33h 0 PFI (WDCON.4) EPFI (WDCON.5) N/A
IEO (TCON.1)
INTO External Interrupt O 03h 1 (Note 2) EXO (IE.0) PXO0 (IP.0)
. TFO (TCON.5)
TFO Timer 0 0Bh 2 (Note 1) ETO (IE.1) PTO (IP.1)
IE1 (TCON.3)
INT1 External Interrupt 1 13h 3 (Note 2) EX1 (IE.2) PX1 (IP.2)
. TF1 (TCON.7)
TF1 Timer 1 1Bh 4 (Note 1) ET1 (IE.3) PT1 (IP.3)
. RI_0 (SCONO0.0)
TIO or RIO Serial Port 0 23h 5 T1 0 (SCONO.1) ESO (IE.4) PSO (IP.4)
TF2 Timer 2 2Bh 6 TF2 (T2CON.7) ET2 (IE.5) PT2 (IP.5)
. RI_1 (SCON1.0)
T or RI1 Serial Port 1 3Bh 7 T 1 (SCON1.1) ES1 (IE.6) PS1 (IP.6)
INT2 External Interrupts 2-5, IE2 (EXIF.4) EX2-5 (EIE.0)
INT3 1-Wire Bus Master, 43h 8 IE3 (EXIF.5) —
INT4 Interrupt IE4 (EXIF.6) — PX2-5 (EIP.0)
IE5 (EXIF.7)
INT5/OWMI — — — (Note 3) EOWMI (Note 3)
TF3 Timer 3 4Bh 9 TF3 (T3CM.7) ET3 (EIE.1) PT3 (EIP.1)
TI2 or RI2 Serial Port 2 53h 10 IE4 (EXIF.6) ES2 (EIE.2) PS2 (EIP.2)
WPI Write Protect Interrupt 5Bh 11 WPIF (MCON2.7) EWPI (EIE.3) PWPI (EIP.3)
Col CANO Interrupt 6Bh 12 Various COIE (EIE.6) COIP (EIP.6)
. TIF (BCUC.5)
EAI Ethernet Activity 73h 13 RIF (BCUC.4) EAIE (EIE.5) EAIP (EIP.5)
WDTI Watchdog Timer 63h 14 WDIF (WDCON.3) EWDI (EIE.4) PWDI (EIP.4)
EPMI Ethernet Power Mode 7Bh 15 EPMF (BCUC.6) EPMIE (EIE.7) EPMIP (EIP.7)

BRAEATY., AR T A .

VR L S ARG DU R S

VR 20 WL AR BURE, RO SRR, IR TR, b I R B

VR 3: 42Je) 1-Wire UL (EOWMI) A1/ 1-Wire U /L T4 5 1-Wire £ 46 EBLIVISFAE % 4221, 204U OWMAD il OWMDR
SRV« BAIRIRE 17 5 U103 3 1 1-Wire 546 JBLA 7 s 242 28 1 10 A 1-Wie S .

— BN NS

DS80C410 K —A~— ML Ik 28 RS2 BRI S B0 AL . vk & —A> 16 AL B nas, Wik — s inik2s
¥4 (OCAD) SFR #4747 1]

] OCAD ZFfEa 5 ANMAFAR )G 2) 16 A8 IN#E S 16 A AESRFT . %N 16 AEEAT KA, W SEREA
MSB, RJE#A LSB. 5T T OCAD FFArdsit AT i KGN A S LW, JFE OISR IN 5
J¥o IXAERT LA OCAD AFffas L 5N 16 AL 8 sKAT o V150K ey 38 7 A7 0 9] 21 2000 5 (AR L.

M OCAD ZFAE# BN T35 8] 16 A7 2NN, Milik OCAD 7% 16 £ Bhnadei, Hois
MSB, #XJ5i%%) LSB. % kil OCAD SFR )&, 16 fif Z11#$4% % 0000h.

DLR A 72 25 T A 1) DRV R DX e 36 R ) 20 B
o I OCAD WYk, #fixe 16 17 Zn#s = 0000h.

o 516 f7¥{H MSB % OCAD.
e 516 fi%{E LSB 42 OCAD.
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T R IR I B E DR 2 Fi 3,
M OCAD 5 16 f7 ¥ fti i) MSB.

BRI RN kg DRI P A 56 F0 MSB .
M OCAD 5 16 7 5 fHi ¥ LSB.
BRI — (RN Ay DRI I RS 56 R LSB o

VR DA T S A 36 AN 45 AN 16 A7 e Ak i) o 50K 7 212 0000h.

A 1 R R R e B

DS80C410 HA LR kFIThRE, W R IGES RGP TAEME . i A MR B 0 b AR, RIS g4 T
Y, TR 2SRt — AN A . AN, BT ARVER) 80C32 A5 N ATHLYE T (155 11) A4k, DS80C410 ik ¥
PMM .o 2 A i il 4 BE 5 ABAR I R 4k 238 28T, TR IhFE (B2 T2 HE0). DS80C410 1
5 bR A JUAN R v, X PP D REAE AR AN SN 32 o N PR PR 1o 18 1K SR

RG]

LIRT TR, ods ) 2 (R ok i A s £l v LA B K P e RS, RIS SO RE 2 5 R« AR AR ) Ak . RGE T B
s DiRe 2 i w E 21078 . HHCD1, CDO (PMR.7-6) #il11) 3:1 & AR A R i =Nk B—AME N NI R G
VN

o AR B AN I PR

o (AR A EAMRIN BE) 256 73 M.
o (AR A EAMB I PE) 2 B 4 £ A

AGUI B ] oR AEE  SR A  A I B5 5 o AR 200 R M E I 23 AT A B Ah e AN TRIREHE . AR ST I il
1L 4 Sy BRRLER AL R A BB CPU TAERII TAIEEME . P48 1 2 5 ML I AT 58 . e
BIXPIANIEME S 20, AN SRR, e R R R

HECTM = 1 LLCD1, CDO = O0b¥ A AEfrAas, Ak PU 5450 5 R 4R % 4 sl A I B R I AT o X2 XA #4846
REANZREL, WEN OF LI, 430lEkde 2 F 4 500, EREAT N 482 AT R I W ndh 2 8% 1 AN ef. Jeie e
BCEAAN, e REN PR 75MHz. X EIRE MR 4 AR, AN R s AR Ay 18.75MHz, {fRE
2X W, sk 37.5MHz.

HD

I ALY 2 DI A7 1 8 RE 8 SR T 1 3 B AR SR [] (R PR RE o ot T Ml ot (AT D R L SR, PR ]

FEAC A, [AII B T EMIL

N

W'E CD1, CDO = 11b f{ife PMM. 44bT PMM I}, FRCA IR BRI £P4iZadl 256 7304, =4 1024 ASIE g AL#s
W, VER, PMM IR TS WA N IR PRI N DORERON IR N 30 e I 23 /212 4T, (H PMM LU dk 1024
YA, A SR 4 SRS AT N 2SS T A R I DR, Rk, RUMEZE PMM A &3 SR T (B AR R FRAIK
T, PHH BT FER . Ik, A28 e A o 2 A A

RGN BHRPLES A e R S SR AL DML A R B . TER, XM SRR M AR GUEAT A5, B E
I s M1y A A8 o A8 T U W R D 1] SRS Th BE T BR 5 PMM R SR IR VR 22 )
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B R GBI AS B H I B R

TS S 2% SR ] — AN SR P B2 27 AR R P9 B I A 5 22 D) R “TE " ) ¥ . % CD1, CDO A [T A 15 el i 4t 10
(4 5340) IRZ. B, M 00 (f540) DI s 11 (PMM), B4 220 4% LR & 24047:00b => 10b => 11b. JERUHIIR
BUIEALSKY), I HA%A CD1, CDO 1.

BT AR D) A W P, DA RSP, HA 8 TAEAE 4 04, A REPATIXE DR, R XL
B2 A EANIE RS, (HU A BAZI P AT . 8 & CD1, CDO 7 ANGER IS . A4 2 D) 0] I £35 A
AR T B CD1, CDO fiRpn], MmAFTH LR,

1) #i%E CD1, CDO ¥ & N 10, RGMD (EXIF.2) {7 = 0.

2) EEmIREAERE (CTM) {7.

3) W AX2X (LR AEIRE.

4) Efr CTM A7

5) % CKRDY {7 (EXIF.3) HF AR E N 1. XFHE A 65,536 MBS A4k i 4l 1.
6) Kf CD1, CDO ¥ & X 00. 5 NN 2 J5 A28 B A Aias 2k %o

B 21. RERTrEHIE

MACHINE
SYSTEM CYCLE
FROM CLOCK CLOCK
CRYSTAL
OSCILLATOR > ]
EXTESNAL .
DIVIDE STATE
CLOCK SOURCE — P Byass | T|MUX [P GENERATION [
FREQUENCY o (DIVIDE BY 4)
MULTIPLIER
CT™M i) T T
4X12X CD1, CDO
PIE] FARTS

YENEAHE L CDL Al CDO sl aR  PMM AR 7 56, Tl il s S eadF 40 B 2R s e R (4 41
. AEREY) IR EORASThRE S, B DAITR T ET S 1024 208 (PMM) DIHkA] 4 2095 (FRdfEdR). i%Thfe 7 1 sz
i HAEH PMM,

MK SFR A7 SWB (PMR.5) By 1 AEREVIIIUIRA DI E. — FAEREIF HILSE PMM Ji5, PURH T RER) FF2x 5L
B 4 3B 25—, WURMBLAMEH I, JERRINE, ARG BN PMM P[0 4 0. fidn, i
fEREINTO, CPUMBCA WAL s i i, T ILINTO IS D) I JEORES o AE, AR AT EREINTO, BCPUIETE
Wi M S S i R T, B AINTOA 2 320 [m] 53

MOAEREN UART BRINEGRIGAL, RRTHGECGR T 745, B SBUF FAFABCRN, THG IR T i, that)
PECRZS . ERL AT PR IR A A S E R W AR AN g I R AT e A 7 B W SRR G AL )5
(K5 A S PI I EORAS AL AE 1 RS Sz ] 4 73 B o (LA AIE R IS %), DAEAT IEA (K A AT A E

98 of 102



DS80C410/DS80CA411 7y LA W FI CAN [ 9 4 falc475 il

R

STATUS (C5h) #if7-#s Al STATUST (F7h) ZFAFa842 4 5CTrhlrmteh (5 R, LA AIIKT 2 75 v LAt N PMM. 1
P28 SCRE = AN R W e G R R K. PIP (SRR Se P Wik STATUS.7). HIP (Rifsegk
kA ; STATUS.6) Fl LIP (A5G4 F IRk A STATUS.S) ARZSAZ 4 E WM 1 I, 570 IEAEANEA AR S5 2
O RYTS

ARG T W, AR A NSO SE P R . PMM (D) RES) . AEEN PMM 2T, R A i AL B
PIEG. WA ATAL BN A SR VFAE T BN DI REOIRAS, WBEAEREAN PMM Z TS5 AF AR BREE A 538k, BRAF AT At
A PMM Z i MROLSE P IRSS, AR PMM A4 IR o TXAE AT Bl 1 AR SE 0 i 5 D) e sk
&

ANRY

IEAEREAT §3 LACA BRSO BEA PMM 2 808 1 TR S Bk BRSO, 48 DTARR, BEPRBUE Dhrebs
I I Bh o ST & L. AT T STATUS FI STATUSA 274724 P 1 5 S A7 Sk MR A0 R 1 38 R o

e R

Az RS A — RN A I35 s R AR P e (1 22 ALl BB RE S, W R IR 2 R [ 2240 100kHzZ LT
I, e R DR ARG . B PSS A T I I 28 Th . W, Bsdles R, &1 IHE R SSB I JF
AR HAE, FhREANIR R g KRN, B TIME R SsANEAEH], A TR A A ZORE . ARG a5 1k T
s SR a5 IS HL it vl s e s s dE N CAPIRAS (I, A7),

A RE(. OFDE (PCON.4) ¥ 1 I, f# BEdRT s RARNMI LB . TRARE,  JPF e AU T2 I 07 IR P (i
T MIR) S NN HLER PRI 24 % 5 %0, OFDF (PCON.5) Al 1, sl st it AR ARRE . 1
A7 3 R R AL SR A A RE AL % o HEAE IR, PR A5 b AR I, R 95 4% R AR L i AN 2 4
Ko

IR E AL

T 8 SR 1 VA T e G AT B Pl TS S ME A LU A s vt BRI AT A R AR A D RE o % PR B R LU PR )
(Vee1AVeea),  WIERAT— HURAR TS NP, R AR Bl s DR AE SRR o 2 ALl B A7 TR, U AT 58
M B AL XK, BRI EINEICrE, A s L R (S R AAR BB AT DG

— HVec1 MVeea 2 il T 2 i T/ N R Vrst1 A VRsTa N, 2844 E 31 JA shAMT AR 4%, BT 65,536 AN 44 & 3
fis FEP MHEHE 0000hFF LA AT o A M Ys i I Ab T B 40 1) R EPIRERE, A4 RVFIES TAE, DUMRIE RS T EEiE
7. WA LHEMNFRE (POR, WDCON.6), #HA:mIffie e kA FHEN . SIPORN &, AN IHE

FLIR R I

7 B L P SEHEAMEL BRSSO BE R A0 1 TR, GRREGE ™ 2R IR P T RS (PFI). BBPEERERS, WV iR T
Verw1 B Vees & T Verws i, S5 I 28 AT Hadik 0033h AL IS S . PFLELA B w26k PRIFIAE REAL 6B 1] M0 425
SFR (EPFI; WDCON.5) 1. ixfi i 1 £REPFI. W B FE nfRWDCON.4 IPFIbR &R . KAEPFIN XA E 1. ibs
A FWAERETCOC, B
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SRR ALT |

DS80C410 [Ff BAE A A (RST) ME A Hith (RSTOL) 51 MRSTHI LR BLS W BT 18058 8@ I
st P 7 i AN PRI 2] P R AR e Rl s AN, RSTOL 5| i i — M S 2 At . RSTOL 5]
D g P BT AU

RESET TYPE/SOURCE RSTOL DURATION
Power-On Reset 65,536 tcik (as described in Power Cycle Timing Characteristics)
External Reset < 1.25 machine cycles
Power-Fail 65,536 tcik (as described in Power Cycle Timing Characteristics)
Watchdog Timer Reset Two machine cycles
Oscillator-Fail Detect 65,536 tcik (as described in Power Cycle Timing Characteristics)
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