19-3380; Rev 2; 4/05

8%
MAXT7317 84748 1 AME SR 1FRE WS AR B ER 2 4L 10~ 1/O
VO, HBUERLE NTV. RO ESAT AL E N R AR T
A m A R B A A
MAXT7317 G A . T b 11 5 L IFE G P R RIS (V+ =
ovV) EE®EMEYT, FAFASVHE.
MAXT7317 R 165, BRI QFNFIQSOP# %, TAETE
-40°C & +125°C IR B T .

N B AR e H RO 8 A PWM 5 il B 2R Bl 14, i
%2 MAX6966/MAX6967 I ETHE %5 4 .

INAXIMN

10550, SPIFZELI/OY Ers,

B BEEFIAFN R

#Ft

¢ SiE. 26MHz. SPI™QSPI™/MICROWIRE™
FREBITEO

¢ 225VEIGVI{EHEE

¢ IOwmOMAITERIPETYV

¢ /OWROATVEER ERFimikiH

¢ /OWOZHFAEA

¢ O0.7pA (B2EU{H), 1.9pA (BAMH) BIBHETR

¢ #HB3mm x 3mm. FEA0.8mmHATER QFN 3

¢ -40°CE+125°C TIEBESEE

;|
sk &
W LTS
FEFE EMEE
Tolb Az il &% PART TEMP  PIN- TOP  PKG
S RANGE PACKAGE MARK CODE
B e 4oeCto 18 Thin QFN
MAX7317ATE "7 3mmx3mmx ACH T1633-4
+125°C
0.8mm
SPI 5 QSPL#E-Motorola, Inc. i Fit7 - -40°C to
MICROWIRE 2 National Semiconductor Corp. B & #5 . MAXTSTTAEE +125°C 16 QSOP
A7y FEE B 5| &
+3.3V
1 TOP VIEW -
ue MAXAMN S 22K
SCLK »| scLk  MAX7317 1211111101 1 9
MOS! »| DIN e e
po l—— o 13 i8]
MISO bout PI—— wlie amaam i |
s »| s Eg — SeLk [1s) | MAXT3I7ATE 15 JenD
A os [16: ! 15 P4
P4 /0 PORTS
P o 1112107301
P6 — o — [ [sg}
P7 o o o o
P8 — THIN QFN
GND P9
EE
a S E (5 B F R R T 5
MAXIM Maxim Integrated Products 1

R 30 Maxim 1E 2 SCHFEAYE S0, Maxim AN 8% A7 72 19 22 52 o ply MU= AR O B 05T R R S0P Al BB AT 7E S0 A1
BHEFEE R, WIFRH AT RE BRI, 2% Maxdm# BE 1) JE SRR .
N BHERFEFHRNEEZR, FiFaMaximBETT: www.maxim-ic.com.cn.

ZLEIXVIN



MAX7317

10500, SPIELI/OY RS,
BB EFABNARIF

ABSOLUTE MAXIMUM RATINGS
Voltage (with respect to GND)

Vb -0.3Vto +4V
SCLK, DIN, CS, DOUT ......ccooiiiiiiiii, -0.3Vto (V+ + 0.3V)
P -0.3Vto +8V

DC Current into P
DC Current into DOUT ...
Total GND CUITeNnt ..o

Continuous Power Dissipation (Ta = +70°C)
16-Pin Thin QFN
(derate 14.7mW/°C above +70°C).......cccccccvvririnn 1176mW
16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 667mwW
Operating Temperature Range
(TMIN O TIMAX) «vvveeeeiiiiee e
Junction Temperature..........................
Storage Temperature Range .............coceeevnennn.
Lead Temperature (soldering, 10s)

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 may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Typical Operating Circuit, V+ = 2.25V to 3.6V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at V+ = 3.3V, Ta = +25°C.)

(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage V+ 2.25 3.60 \
Output Load External Supply
Voltage PO-P9 Vext ! v
Standby C Al | v Ta = +25°C 0.70 15

tandby Current igital inputs at V+ ~ S
(Interface Idle) IsTBY or GND Ta = TMiN 0 +85°C 17 WA
TA = TMIN to TmAX 1.9
fscLk = 26MHz; other | TA = +25°C 385 620
Supply Current I+ digital inputs at V+ or  |Ta = TmIN to +85°C 680 uA
GND; DOUT unloaded | T4 = Tyin to TMAX 730
Input High Voltage g .
(PO-P9, DIN, SCLK, TS) VIH PO-P9 output register set to 0x01 0.7 xV+ \
Input Low Voltage v PO-P9 output register set to 0x01 03xV+| V
(PO-P9, DIN, SCLK, TS) = putreg '
Input Leakage Current
(P0-P9, DIN, SCLK, CS) IH. T 02 v02 1 WA
Input Capacitance
(PO-P9, DIN, SCLK, TS (Note 2) 10 PF
Output Low Voltage (PO-P9) VoLp_ ISINK = 0.5mA, output register set to 0x00 0.4 \
Output Low Short-Circuit Current B
(PO-P9) VoLpouT = 5V 10.8 20 mA
Output High Voltage (DOUT) VOHDOUT |ISOURCE = -6mA V+-0.3V V
Output Low Voltage (DOUT) VoLDOUT |ISINK = BmA 0.3 Vv
Power-On Reset Voltage VPOR 2 Vv
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TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 2.25V to 3.6V, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at V+ = 3.3V, Ta = +25°C.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
SCLK Clock Period tcp 38.4 ns
SCLK Pulse-Width High tCH 19 ns
SCLK Pulse-Width Low tcL 19 ns
CS Fall to SCLK Rise Setup tcss 9.5 ns
SCLK Rise to CS Rise Hold tcsH 25 ns
DIN Setup Time tDs 9.5 ns
DIN Hold Time tDH 2.5 ns
Output Data Propagation Delay tbo 19 ns
?.%;g Output Rise and Fall - CLOAD = 20pF (Note 2) 10 ns
Minimum CS Pulse High tosw 38.4 ns

Note 1: All parameters are tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
Note 2: Guaranteed by design.

MAX7317 FHEE
MAXI/N
MAX7317
/0 REGISTER > PO
i P1
P2
/0 PORTS P3
SCLK = P
CS > P5
DIN > 4-WIRE SERIAL INTERFACE PG
DOUT <= P7
P8
P9

MAXIMN 3
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AT (EfF 14
(Ta = +25°C, unless otherwise noted.)
PORT SINK CURRENT STANDBY CURRENT SUPPLY CURRENT (I+)
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F1. FEHbISEE

COMMAND ADDRESS CODE
REGISTER
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | (hex)
Port PO output level RW 0 0 0 0 0 0 0 0x00
Port P1 output level R/W 0 0 0 0 0 0 1 0x01
Port P2 output level RW 0 0 0 0 0 1 0 0x02
Port P3 output level RW 0 0 0 0 0 1 1 0x03
Port P4 output level RW 0 0 0 0 1 0 0 0x04
Port P5 output level RW 0 0 0 0 1 0 1 0x05
Port P6 output level RW 0 0 0 0 1 1 0 0x06
Port P7 output level R/W 0 0 0 0 1 1 1 0x07
Port P8 output level RW 0 0 0 1 0 0 0 0x08
Port P9 output level RW 0 0 0 1 0 0 1 0x09
Write ports PO through P9 with same output level 0
0 0 0 1 0 1 0 Ox0A
Read port PO output level 1
Write ports PO through P3 with same output level 0
0 0 0 1 0 1 1 0x0B
Read port PO output level 1
Write ports P4 through P7 with same output level 0
0 0 0 1 1 0 0 0x0C
Read port P4 output level 1
Write ports P8 or P9 with same output level 0
0 0 0 1 1 0 1 0x0D
Read port P8 output level 1
Read ports P7 through PO inputs 1 0 0 0 1 1 1 0 OxOE
Read ports P9 and P8 inputs 1 0 0 0 1 1 1 1 OxOF
RAM RIW 0 0 1 0 0 1 1 0x13
No-op RW 0 1 0 0 0 0 0 0x20
Factory reserved; do not write to this register RW 1 1 1 1 1 0 1 0x7D
K2 MHEEBFERRS
ADDRESS REGISTER DATA
REGISTER POWER-UP CONDITION CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Port PO output level Port O high impedance 0x00 1 1 1 1 1 1 1 1
Port P1 output level Port 1 high impedance 0x01 1 1 1 1 1 1 1 1
Port P2 output level Port 2 high impedance 0x02 1 1 1 1 1 1 1 1
Port P3 output level Port 3 high impedance 0x03 1 1 1 1 1 1 1 1
Port P4 output level Port 4 high impedance 0x04 1 1 1 1 1 1 1 1
Port P5 output level Port 5 high impedance 0x05 1 1 1 1 1 1 1 1
Port P6 output level Port 6 high impedance 0x06 1 1 1 1 1 1 1 1
Port P7 output level Port 7 high impedance 0x07 1 1 1 1 1 1 1 1
Port P8 output level Port 8 high impedance 0x08 1 1 1 1 1 1 1 1
Port P9 output level Port 9 high impedance 0x09 1 1 1 1 1 1 1 1
RAM 0x00 0x13 0 0 0 0 0 0 0 0
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% DIN#i A#:8) — &, % SCLK#HA#E —&, HHE14

R3. WAmOF T

ADDRESS
REGISTER R/W CODE REGISTER DATA
(hex) D7 D6 D5 D4 D3 D2 D1 DO
. Port Port Port Port Port Port Port Port
Read input ports P7-P0O 1 OXOE p7 PG Ps5 P4 P3 P> P PO
. Port Port
Read input ports P9, P8 1 OXOF 0 0 0 0 0 0 P9 Pg
—_— .
F4. HFFSESX
__ | ADDRESS REGISTER DATA
REGISTER R/W CODE BINARY hex
(hex) D7 | D6 [ D5 [ D4 [ D3 [ D2 | D1 | DO
Port PO level — MSB Output PO level and PWM LSB
Port PO is open-drain logic low — 0 0 0 0 0 0 0 0 0x00
Port PO is open-drain logic high (high 0x00
impedance without external pullup) or — 0 0 0 0 0 0 0 1 0x01
logic input
Port P1 level — 0x01 MSB | Port P1 level LSB 000
Port P2 level — 0x02 MSB | Port P2 level LSB
Port P3 level — 0x03 MSB | Port P3 level LSB or
Port P4 level — 0x04 MSB | Port P4 level LSB
Port P5 level — 0x05 | MSB | Port P5 level Lsg | OO
Port P6 level — 0x06 MSB | Port P6 level LSB
Port P7 level — 0x07 MSB | Port P7 level LSB
Port P8 level — 0x08 MSB | Port P8 level LSB
Port P9 level — 0x09 MSB | Port P9 level LSB
Writes ports PO through P9 0 MSB | Ports PO through P9 level LSB
with same level Ox0A
Reads port PO level 1 MSB | Port PO level LSB
Writes ports PO through P3 0 MSB | Ports PO through P3 level LSB
with same level 0x0B
Reads port PO level 1 MSB | Port PO level LSB
Writes ports P4 through P7 0 MSB | Ports P4 through P7 level LSB
with same level 0x0C
Reads port P4 level 1 MSB | Port P4 level LSB
Write ports P8 and P9 with same level 0 0XOD MSB | Ports P8, P9 level LSB
X
Read port P8 level 1 MSB | Port P8 level LSB

MAXIMN 7
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2) HIAKCS. X2 @ aE N F 160 RN AT 17 a5
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4) $LE CS (g — AN BdE L [E A i A5 SCLK A3 e L 7
i, s HESCLK ZJ5).-

5) iLfik SCLK (A i R LK)

5. BITHIREEN

IMRERARCS S EHHEmCS 2, ALTFHELF 16005k
I 16 A ABIMAXT7317, MAXT7317 2375t 5 o 2 i 16
MEE, BRI RS MEE . EHEENE, nf (5
in > 16) BEE X FIMAXT317. A4 (n-15) & (n) B &
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BB E 8
MAXT317 P4 0 71 25 77 500 40 7T LU i % 263 45 5
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2) HAETS. 1O (e P16 RS (02 17 58
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DOz A D15 £ D8 T T4k ) 75 47 4% £ -
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6) Kt —PMEEFEG G, RADOUT AL H_1
8 A BR 3R D14 2 DS LI -4k 1 3 47 & HO Y 2%

D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 | ps | p4a | p3 | b2 | D1 DO
RIW | MSB ADDRESS LSB | MSB DATA LSB
S3
cS2
uC _ | maxam —MAXIM | - maam
cst > ST yaxzst7 > 052 yaxzs17 CS3  max7317
MoSI »| DIV »| DN »| DI
SCLK »| scik »| scik »| scLk
&2, MAX7317% CS £1% 1
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MOSI »| DIN DouT »{ DIN DOUT DIN DOUT
S »| 05 MAXIMN »| s MAXINV »| s MAXIMN
MAX7317 MAX7317 MAX7317
uC SCLK | SCLK | SCLK | SCLK
MISO <&

K3, MAX7317 3576 #1% #%
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6. [FIMAXT317 &% 30 16 (v 504
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2 MAX7317WrEE, (V+ = OV) BF, /O3 11 PO—P9 fi £ = BH
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(LR RS 2 k. FEW A GND 5B BT,
I 3 o A 4B ) SCLK . DIN A K CS 78 i 2k (19 4 i 5 2 4%

BN, FEEERL XA, NN BRI S A
WAES . PRE ST A B A R 8, X8 # 2 SCLK
A SR S 7 AR ) WU B B . FEDIN. SCLK FICS %
A5 GND & V+ 2 [a] 3 A 1kQ £ 10kQ & i HLfH, DA
TR KMNZEOSI LIRS . RIAEEN, RAERE
2t BH A VT AC -

Bt BB 1

U T S Ay M 285 A PO /P W 1 i S PP o EE MAAXT317
PR O AR . ANER b FLBE T R T AT o]
W, K v BT ) 2B R P R e O IR R R i
BB UEEARES TIVIEERE. 247618 2 i b
il BRI, SR 2 A HBEL(E DATE 2 AR SRR
WOR I L pA BRI . 33X AT DUBR A S A R L T
GND. #E#:CMOSHi AR, 220kQAY s P = — &

10

I8 AR R FEIREMEIF R R, S T4 A
P O AR R TS (R A B AR, e AR Y R B T
DA e 7 A

MAX7317 TAET2.25VE3.6VEFBEE. H— MR
AT AR P 1 0047 F B 88 FL A K FLUR 55 % 2 GND. X F QFN
B, JRHERHERERAR £ 2 GND.

RS
TRANSISTOR COUNT: 14,865
PROCESS: BiCMOS
SIHIELE (%)
TOP VIEW
sok[7] ° 6] v
ts [2] [15] DIN
P[] anascian [14] oot
p1 (4] MAX7317AEE  |13] P9
P2 5 12] ps
p3 [6] [11] 7
P4 [7] [10] P6
GND [ 8] 9] p5
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(ARBIEFORHE LI B R AT RE AN R RO MRS, IR R i B3 4MEIE B, 121 www.maxim-ic.com.cn/packages. )

on
o]
o
le—— S INCHES MILLIMETERS %
_’I DIM| MIN | MAX | MIN | MAX
-— A loe1 |.0e8 [155 | 173
H H H H H H AL| 004 | .0098 |0402 | 0249
\ | A2| 055 | 061 | 140 | 155
B | 008 |.012 020 | 030
M C 0075 | 0098 | 0491 | 0.249
H E D SEE_VARIATIONS
E [1s0 [as7 [38t [ 399
e 025 BSC | 0635 BSC
H | 230 | 244 |584 | 6:20
A\ h |00 | 016|025 | 041
H H H |_| |_| H H |_| L |.006 |035 |04 | 089
B N SEE_VARIATIONS
N « o [8 [0 [e
- e B ° .
‘H' A h X 45 ——I — VARIATIONS:
_r INCHES MILLIMETERS
) ) I MIN. | max. | MIN [ max[n ]

ilniatililm I R s I

Dl.u8s [.196 | 480 | 498 [16]aB|
== s|.0020 [.0070 [ 005 [ 018
f I\ £ f D[337 |.344 |856 |874 |20[aD]
D Q s|.0s00 | 0550 | 1270 | 1.397
L L_ D|.337 [.344 |856 | 874 |24AE]
s|.0e50 |.0300 | 0635] 0762
D[386 |.393 |980 |9.98 |eglar]
s|02s50 | 0300 | 0,635 0762
NOTES:
1>, D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. DALLAS <
2>. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3> CONTROLLING DIMENSIONS: INCHES, W;E,’ﬂ?mr‘,’;‘./VI/J‘I/VI
4>, MEETS JEDEC MO137. TITLE:
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0055 E |
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(0/2 X E/2)

SEATING PLANE

|— b2 —|

D212 —]

0T

(NE-1) X[E]

DETAIL A—/ ;
E-

|—~ —]

\mm 1S OPTIONAL) W
!

EKN_'!EM]NAL

'I'ERMINAL ™ / i«El—i
ODD TERMINAL

DETAIL A

PRALLAS /M AXKIVI

me PACKAGE OUTLINE

12, 16L, THIN QFN, 3x3x0.8mm

NOTES:

3. N IS THE TOTAL NUMBER OF TERMINALS.

MARKED FEATURE.

FROM TERMINAL TIP.

9. DRAWING CONFORMS TO JEDEC M0O220 REVISION C.

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

ATHE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

SIDEVIEW ARGVAL DOGUNENT CONTRGL NG, T
21-0136 ‘ E ‘ V4
PKG 12L 3x3 16L 3x3
REF.| MIN. [ Nom. [ max. | miN. [ Nowm. | wmAx. EXPOSED PAD VARIATIONS
A |o70]| o075 [os0 [ 070 | 075 | 0.0 PKG. D2 E£2 DOWN
CODES PIN ID JEDEC |BONDS
b o020 025 |030 | 020 [ 025 | 030 MIN. [NOM. | MAX. | MIN. | NOM. | MAX. ALLOWED
D |290] 300 [310 [ 290 [ 300 | 310 T1233-1 095 | 1.10 | 125 | 095 [ 110 | 1.25 | 0.35x45= | WEED-1| NO
£ | 290 300 | 310 | 290 | 300 | 310 T1233-3 [ 095 | 110 [ 125 | 0.95 [1.10 [1.25 [035x45= |WEED-1] YES
e 0.50 BSC 0.50 BSC. T1633-1 095 | 1.10 [ 125 [ 095 [ 1.10 [1.25 | 0.35x45- |weep2| nO
L [oas] oss Toes| os0 [ oa0 | 050 T1633-2 095 | 1.10 [1.25 | 095 | 1.10 [ 1.25 | 0.35x45- | weED-2| YES
N 12 16 T1633F-3 | 065 | 0.80 [0.95 | 0.65 | 0.80 | 0.95 | 0.225x 45« WEED-2| N/A
ND 3 4 T1633-4 | 095 | 110 [ 125 [ 095 | 1.10 [ 125 | 0.35x 45~ |weED2| NO
NE 3 4
At | o [ o002 [ 005 [ 002 [ o00s
A2 020 REF 0.20 REF
K oz - ] 025 | [ -
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