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£1. MR T(HOST = 0)HIMAX3421EFZ B M& ((E1a. 1b)

REG NAME b7 b6 b5 b4 b3 b2 b1 b0 acc
RO | EPOFIFO b7 b6 b5 b4 b3 b2 b1 b0 RSC
R1 | EP1OUTFIFO b7 b6 b5 b4 b3 b2 b1 b0 RSC
R2 | EP2INFIFO b7 b6 b5 b4 b3 b2 b1 b0 RSC
R3 | EP3INFIFO b7 b6 b5 b4 b3 b2 b1 b0 RSC
R4 | SUDFIFO b7 b6 b5 b4 b3 b2 b1 b0 RSC
R5 | EPOBC 0 b6 b5 b4 b3 b2 b1 b0 RSC
R6 | EP1OUTBC 0 b6 b5 b4 b3 b2 b1 b0 RSC
R7 | EP2INBC 0 b6 b5 b4 b3 b2 b1 b0 RSC
R8 | EP3INBC 0 b6 b5 b4 b3 b2 b1 b0 RSC
R9 | EPSTALLS 0 ACKSTAT STLSTAT STLEP3IN | STLEP2IN | STLEP1OUT | STLEPOOUT | STLEPOIN | RSC

R10 | CLRTOGS EP3DISAB | EP2DISAB | EP1DISAB | CTGEP3IN | CTGEP2IN | CTGEP10OUT 0 0 RSC

R11 | EPIRQ 0 0 SUDAVIRQ | IN3BAVIRQ | IN2BAVIRQ | OUT1DAVIRQ |OUTODAVIRQ|INOBAVIRQ| RC

R12 | EPIEN 0 0 SUDAVIE IN3BAVIE | IN2BAVIE | OUT1DAVIE | OUTODAVIE | INOBAVIE | RSC

R13 | USBIRQ URESDNIRQ| VBUSIRQ |NOVBUSIRQ| SUSPIRQ | URESIRQ | BUSACTIRQ | RWUDNIRQ |OSCOKIRQ| RC

R14 | USBIEN URESDNIE VBUSIE NOVBUSIE SUSPIE URESIE BUSACTIE RWUDNIE | OSCOKIE | RSC

R15 | USBCTL HOSCSTEN| VBGATE CHIPRES [PWRDOWN | CONNECT SIGRWU 0 0 RSC

R16 | CPUCTL PULSEWID1 | PULSEWIDO 0 0 0 0 0 IE RSC

R17 | PINCTL EP3INAK EP2INAK EPOINAK FDUPSPI | INTLEVEL POSINT GPXB GPXA RSC

R18 | REVISION 0 0 0 1 0 0 1 0 R

R19 | FNADDR 0 b6 b5 b4 b3 b2 b1 b0 R

R20 | IOPINS1 GPIN3 GPIN2 GPIN1 GPINO GPOUT3 GPOUT2 GPOUTA GPOUTO |RSC

R21 | IOPINS2 GPIN7 GPING GPIN5 GPIN4 GPOUT7 GPOUT6 GPOUT5 GPOUT4 | RSC

R22 | GPINIRQ GPINIRQ7 | GPINIRQ6 | GPINIRQ5 | GPINIRQ4 | GPINIRQ3 | GPINIRQ2 GPINIRQ1 GPINIRQO | RSC

R23 | GPINIEN GPINIEN7 | GPINIENG | GPINIEN5S | GPINIEN4 | GPINIEN3 GPINIEN2 GPINIEN1 GPINIENO | RSC

R24 | GPINPOL GPINPOL7 | GPINPOL6 | GPINPOL5 | GPINPOL4 | GPINPOL3 | GPINPOL2 GPINPOL1 | GPINPOLO | RSC

R25 | — 0 0 0 0 0 0 0 0 —

R26 | — 0 0 0 0 0 0 0 0 —

R27 | MODE 0 0 0 SEPIRQ 0 0 0 HOST =0 | RSC

R28 | — 0 0 0 0 0 0 0 0 —

R29 | — 0 0 0 0 0 0 0 0 —

R30 | — 0 0 0 0 0 0 0 0 —

R31 | — 0 0 0 0 0 0 0 0 —

sE1a: ace (V1) B3 SPLE BB A6 Vh 1 59 A28 10 7 28

R =%; RC = B8FFR; RSC = 1. EHIFRR.
MR (BT S A AEMER.
XFRCOL(BE SR BR) 5 DRI BR 1% 10 -
XRCAEGFEASFALMTIE.
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=1

iE1b:

MAX3421E
SPI#ORJUSBIMZ/EHIE #I 75

. SMEHER T(HOST = 0)BIMAX3421EFfFEsM R ((E1a. 1b) ()
HSMEMEINT, MAX3421ERR T RAIBGRINAESN, $hAT5MAX3420EHH [ (9 T fiE :
1) R16rH# PULSEWIDOATPULSEWID 1407 3k 44 il i1 7 o A6 =X 19 INT Jik e 5 B8 (UL 1B 12) . MAX3420E A 28437 2R 1A 1% 4y 10.6ps -
2) R2LF U4~ GPIOf .
3) R22FAR23 A nid 4 A 51 2 BT 245 . R2 A4 I i A ok
4) R27#E il A M/ E UL RR SEPIRQA «
5) 24 {7 [GPXB:GPXA] = [1:0] H.fZSEPIRQ = 1 (R2755407)F, GPX it i BUSACT 5 S e b4 —ANMRQME S, % T GPING| i
FEEE T

R2. THERXT(HOST = 1)HIMAX3421EEHFEME(E2)

REG NAME b7 b6 b5 b4 b3 b2 b1 b0 acc
RO | — 0 0 0 0 0 0 0 0 —

R1 | RCVFIFO b7 b6 b5 b4 b3 b2 b1 b0 RSC
R2 | SNDFIFO b7 b6 b5 b4 b3 b2 b1 b0 RSC
R3 |— 0 0 0 0 0 0 0 0 —

R4 | SUDFIFO b7 b6 b5 b4 b3 b2 b1 b0 RSC
R5 | — 0 0 0 0 0 0 0 0 —

R6e | RCVBC 0 BCo6 BC5 BC4 BC3 BC2 BC1 BCO RSC
R7 | SNDBC 0 BCo6 BC5 BC4 BC3 BC2 BC1 BCO RSC
R8 | — 0 0 0 0 0 0 0 0 —
RO |— 0 0 0 0 0 0 0 0 —
R10 | — 0 0 0 0 0 0 0 0 —

R11 | — 0 0 0 0 0 0 0 0 —
Ri12 | — 0 0 0 0 0 0 0 0 —
R13 | USBIRQ 0 VBUSIRQ |NOVBUSIRQ 0 0 0 0 OSCOKIRQ RC
R14 | USBIEN 0 VBUSIE NOVBUSIE 0 0 0 0 OSCOKIE RSC
R15 | USBCTL 0 0 CHIPRES | PWRDOWN 0 0 0 0 RSC
R16 | CPUCTL PULSEWID1 | PULSEWIDO 0 0 0 0 0 IE RSC
R17 | PINCTL EP3INAK EP2INAK EPOINAK FDUPSPI INTLEVEL POSINT GPXB GPXA RSC
R18 | REVISION 0 0 0 1 0 0 1 0 R

R19 | — 0 0 0 0 0 0 0 0 —
R20 | IOPINS1 GPIN3 GPIN2 GPIN1 GPINO GPOUT3 GPOUT2 GPOUTA GPOUTO RSC
R21 | IOPINS2 GPIN7 GPIN6 GPIN5 GPIN4 GPOUT7 GPOUT6 GPOUT5 GPOUT4 RSC
R22 | GPINIRQ GPINIRQ7 GPINIRQ6 GPINIRQ5 | GPINIRQ4 GPINIRQ3 GPINIRQ2 GPINIRQ1 GPINIRQO RC
R23 | GPINIEN GPINIEN7 GPINIENG GPINIEN5 | GPINIEN4 GPINIEN3 GPINIEN2 GPINIEN1 GPINIENO RSC
R24 | GPINPOL GPINPOL7 | GPINPOL6 | GPINPOL5 | GPINPOL4 | GPINPOL3 GPINPOL2 GPINPOLA1 GPINPOLO RSC
R25 | HIRQ HXFRDNIRQ | FRAMEIRQ | CONNIRQ | SUSDNIRQ | SNDBAVIRQ | RCVDAVIRQ | RSMREQIRQ | BUSEVENTIRQ RC
R26 | HIEN HXFRDNIE FRAMEIE CONNIE SUSDNIE SNDBAVIE RCVDAVIE RSMREQIE BUSEVENTIE RSC
R27 | MODE DPPULLDN | DMPULLDN | DELAYISO SEPIRQ SOFKAENAB HUBPRE SPEED HOST =1 RSC
R28 | PERADDR 0 b6 b5 b4 b3 b2 b1 b0 RSC
R29 | HCTL SNDTOGH1 SNDTOGO | RCVTOG1 | RCVTOGO SIGRSM BUSSAMPLE FRMRST BUSRST LS
R30 | HXFR HS ISO OUTNIN SETUP EP3 EP2 EP1 EPO LS
R31 | HRSL JSTATUS KSTATUS [SNDTOGRD [RCVTOGRD HRSLT3 HRSLT2 HRSLTA HRSLTO R
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MAX3421E

SPI#ORIUSBIMZ/EH = Hl 5%

x2. EMNEXT(HOST =1)BIMAX3421EFFERME(E2) (&)
acc (wﬁllﬂ)ﬂi%/TSPIaz?”ﬁ%lJ%%wlﬂ%T%%B’Jﬁt

iE2:

R =#%; RC = #80FF; RSC = #%. EME0FR; LS = ngmil.
MR (R e 5 A AAEA.
XERCHL(BEEEBR) S LR R BRIZAL.
XRCHLEEARSA LA

HLSHAF i T A N A S 3h— IR FAHRAE . o
o
= TOP VIEW OF BOTTOM LEADS
o O (=] > o
= £ 23 a5 2 & =
TOP VIEW = s 8 S o ox
24@@2120@@@ = £ £ & a5 =6
241iR 1202201191181 117,

X0 [25 16 | mos| xo |25 116 | mos|
GPINO | 26 15 | Miso G026 e 115 | miso
GPINT [ 27 [14] 55 GPIN1 | 27 E
GPIN [ 2 13 sCLK GPINg | 28 1 13] scix
6PN [29 MAX3421E 2] 7S 6P | 24 MAX3421E 2| fes
GPINg [ 30 1] Gpout? GPINa [ 30 ; 111 Gpout?
GPIN5 [ 31 10 | GPouTs ePns |3t 110 | aPouTs
GPING [ 32 * [ 9 ] apouts GPING 32 * 1 9 | ePouts

1101201311411516117118]
L 2] (] L] Ls ] o] (7] 18] I
S 222822 = S £ & 2 8 8
o % =2 =2 =2 =2 =2 [d>) (&) [&>] [} (3]
& S - TQFN
i (5mm x 5mm)
TQFP
(5mm x 5mm) “EXPOSED PADDLE CONNECTED TO GROUND
10 Maxim Integrated
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MAX3421E

SPI#LORIUSBSMiz/EH = #l 5%

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.)

-0.3V to +4V

-0.3V to +4V

-0.3V to +6V

Db, Doy X1, XO e -0.3V to (Vee + 0.3V)
SCLK, MOSI, MISO, SS, RES, GPOUT7-GPOUTO,

GPIN7-GPINO, GPX, INT ......................... -0.3V to (Vi + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
32-Pin TQFN (derate 21.3mW/°C above +70°C) ....... 1702mW
32-Pin TQFP (derate 13.1mW/°C above +70°C)........ 1047mW

Operating Temperature Range ..........c.ccccooeenn. -40°C to +85°C
Junction Temperature............coocooiiiiiiiiiii +150°C
Storage Temperature Range ............... -65°C to +150°C

Lead Temperature (soldering, 10S) .....ccccoceevviiiiirninnne. +300°C

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

(Vcc =+3Vio +3.6V, VL = +1.4V to +3.6V, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Vcc = +3.3V, V| = +2.5V,

Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

DC CHARACTERISTICS

Supply Voltage Vcc Vce 3.0 3.3 3.6 Vv

Logic-Interface Voltage Vi Vi 14 3.6 \
Continuously transmitting on D+ and D- at

Vce Supply Current lcc 12Mbps, CL = 50pF on D+ and D- to GND, 45 mA
CONNECT =0
SCLK toggling at 20MHz, SS = low,

VL Supply Current I GPIN7-GPINO = 0 2.35 10 mA

Vce Supply Current During Idle lccip D+ = high, D- = low 8.7 15 mA

Vce Suspend Supply Current lccsus | CONNECT = 0, PWRDOWN = 1 30 60 pA

V| Suspend Supply Current ILsus CONNECT = 0, PWRDOWN = 1 20 50 pA

LOGIC-SIDE 1/0

0 GPO PO G ILOAD = +1TmA VL-04

MISO, GPOUT7-GPOUTO, GPX, ~

INT Output High Voltage VOH ILOAD = +5mA, VL < 2.5V (Note 4) VL -045 V
ILoAD = +10mA, V| = 2.5V (Note 4) VL-04

MISO, GPOUT7-GPOUTO, GPX LoAp = -TmA 04

: 7- 0, : _

INT Output Low Voltage VoL ILOAD = -20mA, V| < 2.5V (Note 4) 0.6 Vv
ILoAD = -20mA, V= 2.5V (Note 4) 0.4

SCLK, MOSI, GPIN7-GPINO, SS,

RES Input High Voltage ViH 2RBxWL v

SCLK, MOSI, GPIN7-GPINO, SS,

RES Input Low Voltage ViL 0.4 v

SCLK, MOSI, SS, RES Input

Leakage Current L . +1 HA

GPIN7-GPINO Pullup Resistor to Vi RGPIN 10 20 30 kQ

TRANSCEIVER SPECIFICATIONS

Differential-Receiver Input

Sensitivity Vb - Vo 0.2 v

Maxim Integrated 11
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MAX3421E
SPI#ORIUSBIMZ/EHIE #I7S

ELECTRICAL CHARACTERISTICS (continued)

(Vcc =+3V to +3.6V, VL = +1.4V to +3.6V, Ta = TmIN to TMAX, unless otherwise noted. Typical values are at Vcc = +3.3V, V| = +2.5V,
Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Differential-Receiver Common-
Mode Voltage 08 29 v
Single-Ended Receiver Input Low ViL 08 v
Voltage
Single-Ended Receiver Input
High Voltage Vi 20 v
Single-Ended Receiver

. 0.2 V
Hysteresis Voltage
D+, D- Output Low Voltage VoL RL = 1.5kQ from D+ to 3.6V 0.3 \Y
D+, D- Output High Voltage VOH RL = 15kQ from D+ and D- to GND 2.8 3.6 \
Driver Output Impedance
Excluding External Resistor (Note 4) 2 ’ 1 @
D+ Pullup Resistor RexT = 33Q 1.425 1.5 1.575 kQ
D+, D- Pulldown Resistor RexT = 33Q 14.25 15 15.75 kQ
D+, D- Input Impedance 300 kQ

ESD PROTECTION (D+, D-, VBCOMP)

1uF ceramic capacitors from VBCOMP and

Human Body Model Ve to GND +15 kV

IEC 61000-4-2 Air-Gap Discharge J/LéFoisréang capacitors from VECOMP and +12 kv

IEC 61000-4-2 Contact Discharge 1uF ceramic capacitors from VBCOMP and .8 KV
Vce to GND

THERMAL SHUTDOWN

Thermal-Shutdown Low-to-High +160 °C

Thermal-Shutdown High-to-Low +140 °C

CRYSTAL OSCILLATOR SPECIFICATIONS (XI, XO)

XI Input High Voltage 2/3xVce Vce vV

XI Input Low Voltage 0.4 vV

Xl Input Current 10 pA

Xl, XO Input Capacitance 3 pF

VBCOMP COMPARATOR SPECIFICATIONS

VBCOMP Comparator Threshold VTH 1.0 2.0 3.0 V

VBCOMP Comparator Hysteresis VHYS 375 mV

?/rEpCe%ZI:Cgomparator Input RN 100 Ko

12 Maxim Integrated
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MAX3421E
SPI#ORIUSBIMZ/EHIZ # 75

TIMING CHARACTERISTICS

(Vcc = +3V to +3.6V, VL = +1.4V to +3.6V, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Vcc = +3.3V, VL = +2.5V,
Ta =+25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
USB TRANSMITTER TIMING CHARACTERISTICS (FULL-SPEED MODE)
D+, D- Rise Time tRISE CL = 50pF, Figures 8 and 9 4 20 ns
D+, D- Fall Time tFALL CL = 50pF, Figures 8 and 9 4 20 ns
Rise-/Fall-Time Matching CL = 50pF, Figures 8 and 9 (Note 4) 90 110 %
Output-Signal Crossover Voltage CL = 50pF, Figures 8 and 9 (Note 4) 1.3 2.0 \
USB TRANSMITTER TIMING CHARACTERISTICS (HOST LOW-SPEED MODE)
D+, D- Rise Time tRISE 200pF < C|_ < 600pF, Figures 8 and 9 75 300 ns
D+, D- Fall Time tFALL 200pF = C| = 600pF, Figures 8 and 9 75 300 ns
Rise-/Fall-Time Matching 200pF = C|_ =< 600pF, Figures 8 and 9 80 120 %
Output-Signal Crossover Voltage 200pF = C|_ =< 600pF, Figures 8 and 9 1.3 2.0 Y
SPI BUS TIMING CHARACTERISTICS (VL = 2.5V) (Figures 10 and 11) (Note 5)
) . VL > 25V 38.4
Serial Clock (SCLK) Period (Note 6) tcp ns
Vi = 1.4V 77.7
SCLK Pulse-Width High tCH 17 ns
SCLK Pulse-Width Low tcL 17 ns
SS Fall to MISO Valid tcss 20 ns
ggtsidégge Time Before the First o 30 s
ggg};agggeﬂme After the Last - 30 ns
Data-In Setup Time tDs 5 ns
Data-In Hold Time tDH 10 ns
SS Pulse High tcsw 200 ns
g(eillés Fall to MISO Propagation Do 140 ns
%2:;5 Fall to MOSI Propagation - 140 ns
SCLK Fall to MOSI Drive tON 3.5 ns
SUSPEND TIMING CHARACTERISTICS
Time-to-Enter Suspend PWRDOWN = 1 to oscillator stop 5 us
Time-to-Exit Suspend PWRDOWN = 1 to 0 to OSCOKIRQ (Note 7) 3 ms

Note 3: Parameters are 100% production tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
Note 4: Guaranteed by bench testing. Limits are not production tested.

Note 5: AtV = 1.4V to 2.5V, derate all the SPI timing characteristics by 50%. Not production tested.

Note 6: The minimum period is derived from SPI timing parameters.

Note 7: Time-to-exit suspend is dependent on the crystal used.

Maxim Integrated 13
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MAX3421E

SPI#ORIUSBIMZ/FEHIE F7S
it e 28 Fm 5

t i TEST
: RISE : : FALL: POINT
! | : ! MAX3421E 30 *
Vou : | : | D+ORD- AYAAY, i
: CL % 15kQ
' 1
VOL p— p—
FS. _ETFAIF T ] 9. D+/D-3Z i W 215 19 53 2 157 02
1

AR 2 S -t |

16
1
SCLK ! ! i
r—fcp —B

MOS! |

1 1

1 1

| — o i — (0 |

1

1

1

1
I
1
HIGH | HIGH
IMPEDANCE ! IMPEDANCE
1
1
1

MISO

B 10. SPLEAZRRT/FIEI (£ W T #=C, SPI#=((0,0)

I I
— | —

1 1
— 1 1
SS i
1
1 1
1 1
i i !
. | 1
I 1
1 1
1
| 1
SCLK I '
—iios - |
! i
MOSI :
! 1
! n
1 T 1 1
—B toy a— —>lona— bl i) e —» tofr -~
HIGH " HIGH
Miso _MPEDANCE IMPEDANCE
NOTES

1) DURING THE FIRST 8 CLOCKS CYCLES, THE MOSI PIN IS HIGH IMPEDANCE AND THE SPI MASTER DRIVES DATA ONTO THE MOSI PIN. SETUP AND HOLD TIMES ARE THE SAME AS
FOR FULL-DUPLEX MODE.

2) FOR SPIWRITE CYCLES, THE MOSI PIN CONTINUES TO BE HIGH IMPEDANCE AND THE EXTERNAL MASTER CONTINUES TO DRIVE MOSI.

3) FOR SPIREAD CYCLES, AFTER THE 8TH CLOCK-FALLING EDGE, THE MAX3421E STARTS DRIVING THE MOSI PIN AFTER TIME toy. THE EXTERNAL MASTER MUST TURN
OFF ITS DRIVER TO THE MOSI PIN BEFORE ton TO AVOID CONTENTION. PROPAGATION DELAYS ARE THE SAME AS FOR THE MOSI PIN IN FULL-DUPLEX MODE.

B 11. SPLELZGIN I (CE R T #EC, SPI#E(0,0)
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MAX3421E

SPI#ORIUSB I/ EHL 75

BT EFFIE

(Vcc = +3.3V, Vi = +3.3V, Ta = +25°C.)

EYE DIAGRAM

D+ AND D- (V)

-1

#2405 B
MAX3421Ef0 4 T FHsESCBLUSB 2.0%% #E 4> 3% USB 4% 5%
EMEE EVT R T AR ZE ML R, EidE
MODE2F /£ 28(R27) U HOST 17, 7] A i%#EMAX3421E T
VELE ML AP . MAX342IEN B A USBI & #%, If
HED+. D-FIVBCOMPE| I £ & 17 15k VA ESD R 4.
D+4 FAER T Y09 1.5kQ FRIFFH, D+MID-4 b4
BT AT Y0469 1Sk QR FRLFH . AT {7 SPT 3= 455 1| 28 %5 ] 3l 3t
SPIM #8444 11 5 MAX3421E3@ 15 (TAE T SPI#E R (0,0) 8,
(1,1)). SPI = 4 il #% 3 12 132 5 MAX3421E PN B 1 25 77 e 4
Hitfriim . Bl — B K B E (L%, HAERES
— AT R E T AT A A AL 2 T, SRS R
HEUE A H bR 28 FFFIFO By i 775

TEAME T, MAX3421E 64 384545 Y it 25 28 WP 77 il
. TR

o EPO: 64795 {9315 CONTROL % 5,

o EPl: 2 x 647N ZE A7 BULK/INT OUT i i

o BP2: 2 x 64FATHI WA BULK/INT IN i

o EP3: 645 BULK/INT IN#t &

Maxim Integrated

0 10 20 30 40 50 60 70 80
TIME (ns)

WEHREPL. EP2. EP3/E »BULKIAZINTERRUPTH: &, 58
ST T A6 3 5 AR SPL 3 45 il %3 1] 45 USB 3= ML Y i 1
P

EFMB T, MAX3421Ef & 25651 19 & 1% Fl 3 i
FIFOT7-fifi % -

o SNDFIFO: % 3% FIFO— ¥ 22 i1 64535 FIFO
e RCVFIFO: i FIFO— I 22 i 64 %7 FIFO

FALFIFORE W L 4 3 ul A 3 [a] #M % % 326 SETUP. BULK.
INTERRUPT HIISOCHRONOUS %2R . MAX3421ERE 544/
HEE AT USBEL SR EAMMRER . BT K65
N ERE AT S5 I MAXB421B5E i, HAmARAEW 454 . SPI
FEHIEE N — R EAUA RSN B R
otk A, RIE - N EF RN, K5
R A5 A% 3 25 R bn B AL LA E MBI R . B B Bh A
FRiR (43 SOF 3 B AIGH AR e ik i), FHEAE AT T3 2o bR 3
24 R 243 % 4

MAX3421E {435 17 i 4L F1 SPI42 [ 4% IR Bl SPLE 5 B 1 H
FREAT TOAL . 247 ZSPL 3 ¥ il #5 42 L USBAR 551,
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FWLHEE S MRG0 WG PP FIFO 14 USB I SPI
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MAX3421E

SPI#ORIUSB I/ EHL 75

Vee

Hi03.3VELET Vee, PIIKBHUSBISCA 45 A% 72 8 T1F .
REFIE VeI M, l— H1LOpEF i b & LA 55 B Vo 2
GND.

Vi

V& SPIE: O T A H e fd i A K S % .l
WV EER RENBHEA . BT N RSV,
SIMIM e, SPLEE O ABT A 3 4 A K it BE e TAETE
LAVE3OVIAGZHET .

VBCOMP

MAX3421E N #R%E AL T — AN USB Vyysk il #§, VBCOMP
VLR ER AT A . VBCOMP 5| i) 2K A2 % 1k 6V i B A
. M — H1.0pnFRg & f 2% 5% # VBCOMP #|GND.
VBCOMPTEL | R #E % 4 2 — L R LUy, DAfE SPI
A T AR W G o U B 1R BF AF R OL) Vg M0 L1
B . VBCOMP AE AT MAX3421E Py #FHL B& 14 B I .
VBCOMPi# i Ry T 1z £ (W, Electrical Characteristics).

Mg &= TH9VBCOMP
VBCOMPHE i N BB # i  2 — ML R LU e #%,  DUf#E SPI
FEEHIER M Veus M INEAE A . MRAEUSB 2.087E, Bt
A USBI &L USB EHL I Veys IR )G, bW D+
ERy1.5kQ B EBH . A USBCTLZF 48 (R15)H 1Y
VBGATEAiZ, MAX3421E N #RZ 4 0] DLk#: 3 iU D+ k
f91.5kQ_ERIHLFH . USBCTL2F/E#5(R15)H () VBGATE A

CONNECT/, -0 VBCOMP b &8 % H1 (VBUS_DET),

= LR PRI XA Voo MD+E A _ERLEFE, anZE3
FEMERIFT . TR, W3 VBGATE=1H VBUS_DET=0,
HE-2. 751 CONNECT A 158 B Anfar, ks Fi BEL A6 2 5 BB FF
AR MAX3421E i 76 B % & 2 f S 2 (i H i Gl 1 4 &2
Vecl+3.3VEaE£8), MAX3421E K VBCOMPHi A FI1E K
WA . AR R B T LAY B
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3. HhistE T M ED_EhrFE PR RS

CONNECT | VBGATE | VBUS_DET PULLUP
0 X X Not Connected
1 0 X Connected
1 1 0 Not Connected
1 1 1 Connected
EY#Ez TAIVBCOMP

MAX3421E Fi7E EAVBE I TEFAL I Veys R3S . FE L O
T, VBCOMPHir A RJ A i fil i A f A -

D+FID-

PN USB /{8 Wit 2 i 18 3o X e dfs 5 | I D+ HID-5 [t
X LS| _EAE AL T £15kV ESDAE Y. D+HID- i 14 33Q
+1%PIRAFEREE “B” BUSBZEHA -

Mgt 9D+ FID-
ANEE RN D+AID-18 i B e L P 3 42 8 “B” RIUSB 442
o IR AY 1.5k Q R B FE S A FRERE £ D+

FEH#E THID+FID-
FHEEA T D+HID-d i 5 BB E#:5] “A” BUSB#
e . UG 15kQ ™ RL LB 7E B A P BB #% £ D+ AID- .
MODE 2 77 #5(R27) 4y DPPULLDN I DMPULLDN {7 42 ]
ED+FID-EIGND Z [A] i 3 . 1E R FHLE RS, KX s
DL R, el Fh P . 2475 SM R A SRR, £
B T4 CONNIRQ AJ [ia) SPI 3 2 il 2% & H 5

XIFIXO

XIFXO T A S K — > B HT 12MHz i 1432 35 28 P9 Bk
. XUEmERG i A, XO2HHH . #12MHz
0.25% 8 HBAVE IR fn A1 — I iE R XTI, 5 — i 2 X0.
5 XTHIXO b 3 37% 4 148 H0L 28 (F) K 20pF). ] il —A4
ANEBIY 12MHz +0.25% s Bhak sh XT. 2nsf /MR sk sh X,
728 X0, SNERE 4l b J50 /& Electrical Characteristics 3
TR R 0 H R R . PR IE R B Al 1Y . AN
W% B A FRFRS0% ) 5 45 L
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MAX3421E

SPI#ORIUSB I/ EHL 75

CLEAR
FIRSTIRQ,  CLEAR
SECOND ~ SECOND LAST
SINGLE ~ CLEAR  FIRST IRQ IRQ IRQSTILL ~ PENDING
IRQ  IRQ ACTIVE ACTIVE ACTIVE IRQ

T
INTLEVEL =1 | ‘
POSINT =X —— ; ;
INTLEVEL:O{ i H
POSINT=0 —— , .

INTLEVEL =0 { | | |
POSINT -1 A o] b ool If INT
(1)
(1) WIDTH DETERMINED BY TIME TAKEN TO CLEAR THE IRQ.
(2) WIDTH DETERMINED BY PULSEWID1 AND PULSEWIDO BITS IN CPUCTL (R16) REGISTER.

INT

-

1
INT
1

& 12. A/ INTLEVEL HIPOSINT (i 1% & B INT 5| Jil i) 2 51

RES
UK ZHRES MK AT fih & MAX3421E RS 0. s i A
& PINCTL (R17). USBCTL (R15)FISPI8 5 ~ 4 i A 3%
T REE B URE . &5 5 08 E A FIFO R 4
BARHA . YRBIRES A e FEF A MAX342 1 E M 85005 i & A
RESk#h 46 0] 2 200ns . 5 TMAX3R2 1B E A Fe S WL
R AR5

INT

WA USBEM KA, FESPIE#HlgeE =0, MAX3421E
AL INTH 5 & B BES . @0 RO INTHCE 24
AT A7) 38 FH & A (GPINO-GPIN7) % fil & B (1% 13 L
GPIN7-GPINO#R 43 ) & v b . SPT 3 # il #% 4 20K
CPUCTLHFFF#F(R16)F M IEAL &7 5 vl @G INTHhfig. 4
[EMHIEE, INTATAEH P T AT, My
B, IERERONR) . INTFE B GHA SN F & A5 Bk F
A TAERA(E = 0).

INT 5| AT DA & 4 X sl T i i it . B A7 PINCTL
A (R17)H A INTLEVELAL A] K INT 4t #2 4 {1 HL 7B 2L
(9 U 1 F B B . SXORPIC B TR EANER ] VLAY b LR
EHCPHEATT, AH LM WRR S EN, MAX3421EH
SUKEHINT M. WIRAZ AW R, WINT A%
SPIE#Hl#E bR T )5 — AP WG KRG A &4 R
TR(E12). TERTRT, PINCTLEFHBQRIDTH
POSINT {7 % T INT A 1E

Maxim Integrated

% 4. HPULSEWID1#IPULSEWIDO®E B 1Y
INT % H Bk 35

PULSEWID1 PULSEWIDO INT PULSE WIDTH (ps)
0 0 10.6
0 1 5.3
1 0 2.6
1 1 1.3

T INTLEVELA I KE INT 2 by v 8 2 1) 4 = i
1813 PINCTL 27 77 #5 (R 17) ¥R i POSINT o7 ] £ F2 i% 7€ A %%
W WA, FEPEHEREE, S35k
TR O B, B0 A7 7E R b B A P T IS R
MAX321EHt &4 — A S BT VLA (& 12). £
PINCTL 2 77 #% (R17) 7 & v POSINT {o U 3% % INT Ky - T+
AR, WEZEPOSINT i M 65 F By A ZUINT. CPUCTLH
17 #5(R16)7 A PULSEWID1 FTPULSEWIDOv A 44 1] 143 5 46
A FINTRKR B FE B, anR4 .

GPIN7-GPINO

SPI = 4 il #5812 132 B 27 77 %5 IOPINS 1 (R20) Y 28 7L 21| 5 4
7 % FEGPIN3-GPINO Ik %5 . GPINT—GPIN4 bk 25 1k 152
BLAF A2 48 TOPINS2 (R21) (M 55 T4 B 55 46 BEAT R . [A]3X
Loy EHE RS EMER.

TN RN ERUREES, # R = A7 s IR B T GPINT-
GPINOI AR IBTiE K . 2F 248 GPINIRQ (R22) & A A4
GPIN# A B BriE KR . 27 f7 4% GPINIEN (R23) & A /\
A~ GPIN H W7 %% B 0 S7 B9 W i RE A2 . 27 77 4% GPINPOL
(R24) ¥ il 2 /\ A GPIN H 7 A 3 v A . /\ A GPIN H 7
MAMAX32IEHF W REEH, 47 i feH Wk il & BsF, RP
A AINT 4 H 51 & WS 5. 3807 DU GPIN 7 40 5
ik, FGE S GPX 5 Er , RFF % S SEPIRQ = 1A,
TORE AT DA/ N T AR 55 R SESR TR A GPX i 1) 7 U 2
R, HEAEWGPINIRQFFEE i hWiE. &
GPINPOL H 9 o7 42 il 57 P B A b #H A 1B ik & #2211
GPINBEAS Y, 1 AEINT & . INT S| IR G e 2 35
T INTLEVELFIPOSINT &£ £ fi2, 1IEMMMAX3420E —#£.
2 GPX 5| Bk IC & A GPIN INTHY,  Hof 4t FINT S|
—FE.
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MAX3421E

SPI#ELORJUSBIMZ/EH £ H75

GPOUT7-GPOUTO

SPT 3 45 il #8380 13 5 277 25 IOPINS 1 (R20) A4 45 347 1| 45 0ff
I GPOUT3-GPOUTO R %5 . GPOUT7-GPOUT4 f 4R 75
A3 i 5 2 AE 2 IOPINS2 (R21)H &5 34 B 45 01 #EAT 43781
GPOUT7-GPOUTOH B4 HL AV FLFE A 2% . W 137
TR, TEBEELGPOUTT-GPOUTO T % B7 f A2, 3 8] 4 42
TREFFARALAVIRE, FFAESLPREI RS . EX
SUEPAT “E-BUW-57 BRAER (B ATLED [ IR 45) 1245 5
AR, H s 7R & 500 2 7 2% 12
R

GPX

GPXCEHEMR A, PR — DU IE 22 5% 5 48 20 Ho
55 . GPXRZBHE LIV, hE% . SPL st
PINCTL 2 f£ #8(R17)% (1 GPX A FIGPX B 3 4% L FP P 2615
B2 —, B CPX5I L, WMRSHR.

R5. GPX#HHIXSFIGPXB. GPXAfIHIXZH

GPXB GPXA GPX PIN OUTPUT
0 0 OPERATE (Default State)
0 1 VBUS_DET
1 0 BUSACT/INIRQ*
1 1 SOF

*UIFRSEPIRQ = 1.

o OPERATE: 4{MAX3421E7f b H 5 8 RES & 1 J5 1 A
TARIRASK%1E 5748 % . OPERATE{ERES#ii A 45 H.
S B E AL(POR)E & 40 T HE filk &R S0 A %% .
OPERATE & GPX i BRI\ i i .

e VBUS_DET: VBUS_DETJ& VBCOMP L. 5 #% i i ) .
WL AR S A DA E A Veus IR A .

e BUSACT: USBRZIENRER RES(EAK). 4
USBEZk A BERHZES AR, HERWEISYNCE,
BUSACT/{5 &l gk & {7 . BUSACTIE M2k (i ], =%
BRI T 2K MRS K.
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GPOUT __ ! REGISTER BIT

GPOUT
WRITE PIN

GPOUT
READ —

[ 13. GPOUT3-GPOUTO._F i 5 H2 1

FULL-SPEED FULL-SPEED
TIME FRAME TIME FRAME
I 1ms | 1ms |

I I I
UsB

packers |SOF
| | |

GPX ~50%
I I I

14, SOF#E =0 F 9 GPX it

< MOSI

I

CONTSR%LLER MISO
MAX3421E

FDUPSPI = 1

1

< o—»  MOSI

I

CONTSRFE)lLLER =1 Mmiso
MAX3421F

FDUPSPI =0 (DEFAULT)

B 15. MAX3421E SPIF(#5 51 e 20 T (L EDAIREX T (FHE)
W LAEH
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MAX3421E

SPI#ORIUSB I/ EHL 75

SS

SPIMODE 0,0 0R 1,1

-
o —|

0 I8 00 00 00 D R &

SCLK
MODE 0,0

SCLK
MODE 1,1

3 (D IC3 3 (T8 0 i08 B0 0D

*MSB OF NEXT BYTE IN BURST MODE (SS REMAINS LOW)

(&1 16. SPIf #h i =

« INIRQ: *4MODE % 77 #5(R27) ) SEPIRQ . # & (i,
BUSACT/E 58 N INTHi th o 2345, IR GPX([B:A]=10,
GPX#i1E A% FF GPIN A B (Y IRQ % Hi 51 I . 7E UL A
XN, GPINA Wi H BLAEGPX 51, 1 AFH BT
INTHi 51

« SOF: Jrififa's, IEMR/RUSBIIAYEL m(Kl14).

MOSI (EH MAN)FIMISO (EAMH)

SPI%# 51 IMOSIFIMISO [ TAEIR S 245 T 37 17 2% 1L
FDUPSPI (43 L. SPDKi% & . K15 &R T MFFDUPSPI
RS &R DA O] TR

W T # T (FDUPSPI = 1), MOSIFIMISO & 57 (4,
MISO5| Y 4SS AKI A B I sh. AKX T, FHM
ANASCLKYE(SS = 02 J5) ¥ i 4 5 7l it MOST RS A
MAX3421E, [, AAUSBIRZ AL MISO ¥ #%
MAX3421E. W2 SPIG JEM, KhEr4 7T 2 5 T
A EE i MOSIHE#8 AMAX3421E, [FRT, MMISOF%
. R RESPHEAY, kEmd2E, SRFTms
MISO# HMAX3421E, TiMOSI b (¥ Zms . SPIJ& A
ZERE(SS = 1), MISO%i 28 h =7,

EAEW T, MOSEX a5, MISO5|H =2
XAl PUASPIEE O F—A51 . T3 HEdE S %
#, ZHARRERE & 7 4 5 18 AMAX3421E [ [l B 4 fik
AANUSBIRSLL(EI6FIT). W T A T MISOF| A A

Maxim Integrated

SCLK (E1THT#)

SPI £ il #% A MAX3421E42 4t SCLK {5 5 Sk X s SPI#E 1 .
X SCLK 3 AR ARPR i, e e A ] 2 260MHz. MAX3421E
FESCLK I T B VR o028 Ho iy B8 (MISO), 78 SCLK Y =
FHUT R A iy A B (MOSI). 4SS 2y i MAX3421E 20
SCLKBEAS ¥y . 25 PRI A9 SCLK L F- 7] DL s s ik, Bk
T SPIT AR (K1 16).

SS (Mit#E)

{4 SS MG, MAX3421ERY SPI#: O A #E A A BUIRE .
WSS E, MAX3421EE SPIi I A =7, IFE N
WHFSPLZ . AN SSTE — A TE TR A Z B AR &,
ALK A AT R AR 4w, SPIF= ¥ i 48 o] DUFE &
SE 5 — SO FHE (A7) 2 JE L4 L SPURIN . %Rt
A DAFE 4 W T R G0 A Sk B USBUIR 2S00 (F 6 FIE 7), T
Jo T S 3% s 42 0 SPIE -

e 2

SPI#O

MAX3421E TAEFESPIMARE R . Byl H & 77 4%, SPI
TR TE S —ASPIaT AT, BEJE 5 T -4k
()2 A7 e EAT L B0 5 B AR (U OL 27 A7 a8 1 /) . BT A SPIA%
HEECEMSBAERT . B 4h ANFRSPT 4= HgR iR it %A
MAX3421E[) SCLK 5B . Bt 045 2 1] 4 F H I £ 26MHz
(8. frfeik & AEFESCLK A IEH . MAX3421ETH & 51 A /Y
PLECHEH H R o 7. IR AE SSAR = s ALY 7 SR
JESNL, MAX3421E4 E X ARFEEF.

19


Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX3421E

SPI#ORIUSB I/ EHL 75

MAX3421E (¥ SPI4% [ A] LA JG 75 A% a] 98 B¢ T 75 7 Fft SPTAL
3L F(CPOL = 0. CPHA = 0)={(CPOL =1. CPHA =1). &
0380 35 X A AR SR R AT B, TR S P X
B B TS B BRI . X R R Ak R T E16.
HE, WA SCLKMZ WK SR AR . E16
JER A W TR, Bl R i Fs A FNF8 i MAX3421E.

W T FI£WT SPITIE#=
MAX3421E 0] # 4w F2E Ry 2 W T (— 0 A 5 2%) sl 4 W T
(— &R, — &8 ) TEM. SPIEEfildR
BB — NP FR A FDUPSPI (42 W TSP i 25 77 g fof o 1 16 4%
ST, RHOMIEE W T . A ER IR A R T .

£WT

FSPI & #8 %E H FDUPSPI = 1, SPI#% [ F & 0h i %%
P55 1 (MOSIHIMISO) 3k & & Al e 5t . T RA T4

E ARSI, Bl AL AT DR $82 A CRIRS H MAX3421E.

MAX3421EA FZHRE, FERS A A4 717 1 [R] If £2 1 84
USBARASAL. 17 oR 1AM R A BRSO, 1B118
R T EPUBCT A 9IRS AL

HISPIMN # O3B ##8(MISO)

SPI T #5 #il #8 ¥ IR DL R A0 B 38 1 MAX3421E M g8 A4 422 11 33

B

1) SSHENRIEEMAX3M2IE, MISOHH b & .

2) WRBhSCLK BEASMAJG, SPIEFHI4Uk5hSS Mk, i
BEMAX3421E. MAX3421E4T HF HMISO%i b 8%,
FEB B A BRE AL QT B MISO % (& 16).

3)  SPIE: #2488 mMAX3421EMOSI 5 | JiFS A fir &7,
A I MMAX3421ERYMISO 5 | iR USBIR AL, Fif
B RN & A AE SCLK I 8 g B FHF . MAX3421E7E
SCLK YR B iy ek A HMISO % H £ 4

4 NP EIE, EEREaT MK SS Aw, BUH
IMAX3421ER IR $E, HHEFEMISOME W=, &
BHIG R BT S SRR T I MSB B MISO# k-
(E16).

5) WSS WK, Rk SCLK ki 4s MAX3421E,
T A B ] B A A B T (R AR
F R IR SN SS N E A & AT R . g

20

JAE R — W Vi [a) T 46 BsF (38 3h SS AR #f ) SCLK 4k F
WIRE. EWTHEAT, MAX3421EZE A MISOFE H %k
Pt 2w MOST i 54

5 SPIMA#LOMOSI)

SPIE#EHI AU F A BIAMAXZRIENSHZOE

Bt -

1) SPIE#HEH &K B NERNE. HFSSHE, F#
8 AT LB SMOSI 46 A .«

2) SPIE#HEHI#IKSNSS MK, EEMAX3421E, RIGH
B ANBHE AL EIMOSI 2% 1.

3)  FESCLKH44(F SPI T35 il #2401 ki, SPIF:4%
H gk iy A7 Tk AMAX3421E, [RIEF, USBIRZASf:
38 i MAX3421E R MISOS | i . SPI 3= 5 il 2% 78
SCLK [ B B Ar EMOSTHHE -

4 AAEHEYE, EEHHETIKsSS hE, UG
X FMAX3421E 1 1% 5

5) HIFLRRFESS MR, WIS L SCLK fkh, %
il 2% °T DU S 2 BT B AMAX3421E (R4
). FHEHISUKISS hE ML EHERE. EF
— W [ T BRI (3R Bh SS A AK), 3= 2 il 2% 46 75 (R 3
SCLKAMFAWA . &N TN, MAX32IETEH 4
SOL(fir 4 1) 5 e 3 1A] [ MISO % H USBAR S, 1M
N Sk 7 SPI T 4% i 2§ ) MO ST A S 85 7 35 i,
MISO#i i & A% .

XL
e F RIS, B3 SPIF % il #% 1 Bk FDUPSPIA A,
MAXBIE TAETFE M TR, FEWTHR T, MAX3421E
P HEMISOG I E N =25, M@ MOSIS| X TAE, XFE
BT TSPIEEO M —ANFI. 2T R e] RL#EMISO
5IREES .
BT TR R A - RS, 20 TP EE
SPIE #5148 & % i & 1 M B USBIR S LA T H R
AT AR, X BRI L BEAE A — M0 27 77 2 0 1F
Tl
SPI = % il #8 L 75 X1 R /EMOSIS . #2 DL R 7 Xy 1]
MAX3421E N ER3F 17 2% :
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MAX3421E
SPI#LORIUSBSMiz/EH = #l 5%

Ss \ SPI MODE 0,0 (CPOL =0, CPHA = 0) /

MISO 4< SUSPIRQ >< URESIRQ X SUDAVIRQX IN3BAVIRO>< INZBAVIRQ><OUT1DAVIRQXOUTODAVIRQX INOBAVIRQ>< X >—

SCLK

MOSI X REG4 X REG3 X REG2 X REG1 X REGO >< 0 X DIR X ACKSTAT >;

F17. 20 T #E A9 SPL O (91 #EC)

ss SPI MODE 0,0 (CPOL = 0, CPHA = 0) /

MISO 4< HXFRDNIRQ>< FRAMEIRQ X CONNIRQ X SUSDNIRQ >< SNDBAVIRQ>< RCVDAVIRQXRSMREOIROXBUSEVENTIRQX X >7

SCLK

MOSI X REG4 >< REG3 X REG2 X REG1 >< REGO >< 0 X DIR X ACKSTAT* >;

*ACKSTAT BIT NOT USED

B18. 20 T #CH9 SPL O (F: L4 C)
1) SPIEHEHG L BN M A NE. HTSSHheE, F4% 5)  WNE ) SPIE AKHE, SPT 42 il & T LR i 5K 5l

2% 0] LK S MOSI S | I N AF IR 7S #OAIFERD, B E S BE 1 6 AMOSIS]H.
2)  SPIE:FHIBIRFISS HIE, EEMAX3421E, RIGH TSE N SPIEEEL s, /\ ANt b B 3 J5 SPI 3 45 il 2 4
BB L (MSB) B MOST 145 I . Hi i shar B =25, TFaa AMOSIS| i A d .

3 SPLERSHIZHTIFIG RN, ESCLKATRpg Lp O SPLEFBIERIEISS AR, £ 1L SPIVyR A,
KA 4 F T B AMAX3421E.  SPIE: #54il#% 75 SCLK B0 1145 T A W T RIE W TAR A P
9T B AL HMOSTE -

4 N EBE, FEEGI AR EISS AE, R
X FMAX3421B () #EF% -
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MAX3421E

SPI#ORIUSB I/ EHL 75

USB&E{THELOS| 2
AT #0513 (SIB) $0 AT K &84 USB WM BT B3Rk 1Y & 2%
TAE:
o USBU,PID A 46 -5 452 B
o CRCH:HG K KRH
o W EHZIER
o USBHLAYAE AL
o NRZIZHE 1Y gm0 A
o NHET KEET
o USB4Hz4
o USBREZRE . 4 A FEAb
o USBHEMEES
o HERENAK)

PLL

— AN EBPLL A 12MHz R ¥ 2% 1% 5 DU F5 491 J5 1521 48MHz A
BRES 4. TS B LS AR A A S P AT AR . E AT
MG, RZ#AIPLL TR 2 — E MBSk e g FI il . @k
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MAX3421E
SPI#ORJUSBIMZ/EHIE #I7S

HEEL ()

B FORME (1) B E T RE AR BRI RS, WRF RO W EAMEF S, &1 www.maxim-ic.com.cn/packages. )

—DRAWING NOT TO SCALE-

COMMON  DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16l 5x5 200 S5x5 28 5x5 32L 5x5 | 4L 5x5 o s P~
SYMBOL | NIN.| NGM. | MAX.| MIN. [NOM.] MAX.| MIN. [NOM.| MAX.| MIN. | NOM. | MAX.| MIN. [NOM.| NAX. CODES i Tnoe T T van T row Twax.
A |o70[0.75]0.80]0.70|0.75] 0.80]0.70 [0.75 | 0.80 |0.70 | 0.75 | 0.80| 0.70] 0.75] 0.80 6552 | 300 | 310 | 320 | 300 | 310 | 320
AL 0 loo2]o0s] o oo2[00s] o loo2foos]| o [002]005] o [a02]a0s Tie55-3 | 300 | 310 | 3201 300 | 310 | 320
a2 0.20 REF. 0.20 REF. 020 REF. 0.20 REF. 0.20 REF. Tiessit | 300 | 30 1 320 [ 200 | 210 | 320
; 0.25]0.30 [ 0.35[0.25]0.30 ] 0.35|0.20 [0.25[ 0.30 [ 0.20[ 0.25[ 0.30 | 015 0.20] 0.25 120553 | 200 | 310 | 320 300 | 310 | 320

4.90/5.00 [ 5.10 4.90[5.00| 5.10 [4.90 [5.00 | 5.10 | 4.90] 5.00 | 5.10 [ 4.90| 5.00 | 5.10
-~ 300 | 310 | 220 300 | 210 | 320
E_ [490]500]510] 490]5.00] 510490 5,00 | 510 |490] 500 5.0 [490]5.00] 540 12055-4

e 080 _BSC. 0.65 BSC. 050 BSC. 0,50 BSC 0.40_BSC. J2033-3 | 349 ] 3ES) 335 313 | &3] 333
w loes| - | - loes] - | - loes] = | - lees| - | - less| - | - T2055MN-5| 315 | 3.25| 335| 315 | 325] 335
L 0.30] 0.40 [ 050] 0.45]0.55] 0.65]0.45 [0.55 [ 0.65 [0.30 ] 0.40] 0.50[ 0.30] 0.40] 0.50 T2855-3 | 315 [ 325] 335) 315 | 325|335
N 16 20 28 2 40 72855-4 | 260 | 2.70 | 280 | 260 | 270 | 280
ND 2 5 7 ) 0 T2855-5 | 260 | 2.70| 280 | 260 | 270 | 280
NE 4 s 7 8 10 72855-6 | 315 | 3.25| 335 315 | 325 | 3.35
JEDEC VHHB WHHC WHHD-L WVHHD-2 | —- 12855-7 | 260 | 270 280 | 260 | 270 | 280
72855-8 | 15 | 3.25| 335| a15 | 325 [ 335
NOTES T2855N-1 | 315 | 3.25| 335] al5 | 325 | 335

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.

2 ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

3, N IS THE TOTAL NUMBER OF TERMINALS. T3255M-4 | 3.00 | 3.10 | 320 | 3.00 | 310 | 3.20

A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T3255-5 | 300 | 310 | 320 | 300 | 340 | 320
CONFORM TO JESD 95-1 SPP-012. DETAILS DF TERMINAL #1 IDENTIFIER ARE T3255N-1 | 3.00 | 310 | 320 | 300 | 310 | 320
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED, THE TERMINAL #1 T4055-1 | 340 [ 350 360 | 340 | 350 | 360
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE. T4055-2_ | 3,40 | 350 360 | 340 | 350 | 3.60

A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETVEEN T4055MN-1 | 3.40 [ 3.50] 360 [ 3.40 [ 350 [ 360
025 mm AND 0.30 mm FRON TERMINAL TIP,

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9, DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
Te8S5-3, T2855-6, T4055-1 AND T4055-2

AD WARPAGE SHALL NOT EXCEED 040 mm.

11. MARKING IS FOR PACKAGE DORIENTATION REFERENCE ONLY.

12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

AN LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DINENSION ‘e, 005,

14, ALL DIMENSIONS APPLY TO BOTH LEADED AND PbFREE PARTS. TTLe:

T3255-3 3.00 | 310 | 320 | 3.00 | 310 | 320
T3255-4 3.00 | 310 | 220 | 3.00 | 340 | 320

PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, Sx5x0.80mm
APPROVAL DOCUMENT CONTROL NO. REV. 2
L |2
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32L TQFP, 5x5x01.0.EPS

BOTTOM VIEW

B

!
I ‘ %1%
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100 REF—

S W
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—,/
-
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NOTES:
1, ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982.
2. DATUM PLANE EHZ IS LOCATED AT MOLD PARTING LINE AND
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT Jiﬂ%umvtﬁiﬁlgﬂ:s
BOTTOM OF PARTING LINE.
3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. AAA
ALLOWABLE MOLD PROTRUSION IS 0.25 MM ON DI AND El
DIMENSIONS. 5x5x1.0 MM
4, THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE
BY 015 MILLIMETERS. MIN. MAX.
S. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE a —w 120
DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE .
b DIMENSION AT MAXIMUM MATERIAL CONDITION. A1 0.05 015
6. ALL DIMENSIONS ARE IN MILLIMETERS. Az 0.95 1.05
7. THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION .80
MS-026 D : 7.20
8. LEADS SHALL BE COPLANAR WITHIN 004 INCH. D 4.80 5.20
9. TOPMARK SHOWN IS FOR PACKAGE ORIENTATION REFERENCE CONLY. E 6.80 7.20
Ei 4.80 5.20
L 0.45 0.75
N 32
e 0.50 BSC.
b 017 027
bt 017 023
c 0.09 0.20
=) 0.09 016
TITLE:
PACKAGE OUTLINE, 32L TQFP, 5x5x1.0mm
APPROVAL DOCUMENT CONTROL NO. REV. 2
—-DRAWING NOT TO SCALE- 21-0110 B /2
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