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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

Supply Voltage V4., .-0.3V to +6V
SCL, SDA, ADO, AD2, RST, INT, P2-P5 ................... -0.3V to +6V
00, O1, 06, O7 ..o, 0.3to (V+ + 0.3V)
00, 01, 06, O7 Output CUITENt......ccveiiiieiiiiiccec +25mA

P2—P5 Sink Current... ... £25mA
SDA SiNK CUITENT ...t 10mA
INT Sink Current.... ..10mA
Total V& CUITENt ... 50mA

Total GND CUITeNt .....oooviiiiiiieeec e 100mA

Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C)
16-Pin TQFN (derate 15.6mW/°C above +70°C)
Operating Temperature Range ........................

Junction Temperature............
Storage Temperature Range...........

Lead Temperature (soldering, 10S) ........ccccovvviriiiiiiiannn

667mwW

1250mwW

-40°C to +125°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

(V+ = +1.71V to +5.5V, Ta = -40°C to +125°C, 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+ 1.71 5.50 Vv
Power-On Reset Voltage VPOR V+ falling 1.6 \
Standby Current o
(Interface Idle) IsTB SCL and SDA and other digital inputs at V+ 0.6 1.5 pA
Supply Current I+ fscL = 400kHz; other digital inputs at V+ 23 55 pA
(Interface Running) '

Input High Voltage y V+< 1.8V 0.8 x V+ y
SDA, SCL, ADO, AD2, RST, P2-P5 "o Visis 0.7 XVt
Input Low Voltage v V+<1.8V 0.2xV+ v
SDA, SCL, ADO, AD2, RST, P2-P5 N KV 03 xV+
Input Leakage Current | SDA, SCL, ADO, AD2, RST, P2-P5 at V+ or 02 +0.2 A
SDA, SCL, ADO, AD2, RST, P2-P5 | ™' | GND, internal pullup disabled : : H
Input Capacitance 10 F
SDA, SCL, ADO, AD2, RST, P2-P5 P

V+ = +1.71V, IgINK = BmMA 105 180
Output Low Voltage VoL V+ = +2.5V, IgiINK = 10mA 131 240 iy
00, 01, 06, 07, P2-P5 V+ = +3.3V, IgINK = 15mA 154 290

V+ = +5V, IgINK = 20mA 160 310

V+ = +1.71V, ISOURCE = 2mA V+-250 V+-30
Output High Voltage V+ = +2.5V, ISOURCE = 5mA V+-360 V+-70

VOH mV

00, 01, 0g, O7 V+ = +3.3V, ISOURCE = 5mA V+-260 V+-100

V+ = +5V, IsoURCE = 10mA V+-350 V+-120
Output Low Voltage VoLspa | Ising = 6mA 250 mv
SDA
%put Low Voltage VOLINT | 1SNk = 5mA 130 250 mV
Port Input Pullup Resistor Rpu 25 40 55 kQ
2 W AXIMN
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PORT AND INTERRUPT INT TIMING CHARACTERISTICS

(V+ = +1.71V to +5.5V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at V+ = +3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Port Output Data Valid tppv CL £ 100pF 4 us
Port Input Setup Time tpsy CL < 100pF 0 us
Port Input Hold Time tPH CL < 100pF 4 us
TNT Input Data Valid Time tv CL < 100pF 4 s
INT Reset Delay Time from STOP tip CL < 100pF 4 us
INT Reset Delay Time from
Acknowledge UR CL < 100pF 4 HS
TIMING CHARACTERISTICS
(V+ = +1.71V to +5.5V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at V+ = +3.3V, Ta = +25°C.) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Serial-Clock Frequency fscL 400 kHz
Bus Free Time Between a STOP i 13 s
and a START Condition BUF ' H
Hold Time (Repeated) START
Condition tHD, STA 06 bs
Repeated START Condition i 0.6 S
Setup Time SU, STA ’ H
STOP Condition Setup Time tsu, sTO 0.6 us
Data Hold Time tHD, DAT | (Note 2) 0.9 ys
Data Setup Time tSU, DAT 100 ns
SCL Clock Low Period tLow 1.3 us
SCL Clock High Period tHIGH 0.7 us
Rise Time of Both SDA and SCL 20 +
Signals, Receiving R (Notes 3, 4) 0.1Cp 300 ns
Fall Time of Both SDA and SCL 20 +
Signals, Receiving 7 (Notes 3, 4) 0.1Cp 800 ns
Fall Time of SDA, Transmitting tFTX (Notes 3, 4) 02?C+b 250 ns
Pulse Width of Spike Suppressed tsp (Note 5) 50 ns
Qapamtwe Load for Each Bus Ch (Note 3) 400 oF
Line
RST Pulse Width tw 500 ns
RST Rising to START Condition N 1 S
Setup Time RST H

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

Note 2: A master device must provide a hold time of at least 300ns for the SDA signal (referred to V| of the SCL signal) in order to
bridge the undefined region of SCL's falling edge.

Note 3: Guaranteed by design.

Note 4: Cp, = total capacitance of one bus line in pF. tr and tF measured between 0.3 x V+ and 0.7 x V+ with Ig|NK = 6mA.

Note 5: Input filters on the SDA and SCL inputs suppress noise spikes less than 50ns.

MAXIMN 3
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(Ta = +25°C, unless otherwise noted.)

STANDBY CURRENT vs. TEMPERATURE

SUPPLY CURRENT vs. TEMPERATURE
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s fsoL = Oktz |2 ‘ focL = 400KHz |
1'6 g 50 Vo450V L 15
z T
\; 14 '::g 40
g2 12 Ve=450V T e b aay
> | A £ +=43.
s 10 Vi =433V g 3 ¥
2 g8 | V+=+25V N /% ; X
= T — S 20 [ i
& 06 ,f-::;_.-cr;t:// IR A
N Vi= .71V
02 | ! \+ | 10 *
' \ \ \ Vi=+1.71V
0 0 —
40 25-10 5 20 35 50 65 80 95 110125 40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C)
OUTPUT VOLTAGE LOW OUTPUT VOLTAGE HIGH
vs. TEMPERATURE vs. TEMPERATURE
0.40 = 6 —_— -
E V4 =45.0V L
0.35 £ 5 /| 1source =20mA g
g 0.30 e = Vi =433V
= += 40 s | = 15mA
=025 Iop = 20mA +—1 2 4 [ Isounce
(] (&}
= 0.20 V4 =425V 2
= V+=+3.3V lopk = 10mA jar
S 15 Pow=tsma [ — = 3
300 P ——] 3 \ N
N et g— o
T Z ! Ve= A7V _|vi-s2sv |
005 f——Ve=+ IV IsouRce = 2MA | Isourc = 5mA
s =P L]
O | | | O
40 -25-10 5 20 35 50 65 80 95 110125 40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C) .
5| i A
Bl
B4 Ih&E
QSOP TQFN
13 15. 1 ADO, M hER A . ADOFTAD2 e R 45 R ML EE, ADOFTAD2 W] DLIEHE EIGND. V4,
' ’ AD2 SCLESDA, $AtPUFZH4 & (H3%K3).
2 16 RST KHFAERE A, BIRST ARHT PR 24410 .
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E20mA WL AE J7. 44N TR IT B fi H B 6V it R AR
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RIT2CHR AT D V0] . SR A1 BT, RST#r AT 37 s B A7 4
O, Z1E5MAXT7323 0T 8 471045

12c INPUT
SLAVE | INPUTS | INTERRUPT
ADDRESS MASK

OPEN-
DRAIN
OUTPUTS

PART

OUTPUTS

PUSH-

PULL APPLICATION

8-PORT EXPANDERS

MAX7319 T10xxxx 8 Yes —

Input-only versions:
8 input ports with programmable latching transition
detection interrupt and selectable pullups.

— Offers maximum versatility for automatic input
monitoring. An interrupt mask selects which inputs
cause an interrupt on transitions, and transition flags
identify which inputs have changed (even
momentarily) since the ports were last read.

MAX7320 T01XXXX — — —

Output-only versions:
8 push-pull outputs with selectable power-up default
levels.

Push-pull outputs offer faster rise time than open-
drain outputs, and require no pullup resistors.

MAX7321 110xxxx | Upto 8 — Upto 8

I/O versions:
8 open-drain |/O ports with latching transition
detection interrupt and selectable pullups.

Open-drain outputs can level shift the logic-high
state to a higher or lower voltage than V+ using
external pullup resistors. Any port can be used as an
input by setting the open-drain output to logic-high.
Transition flags identify which inputs have changed
(even momentarily) since the ports were last read.

MAX7322 T10xxxx 4 Yes —

4 input-only, 4 output-only versions:

4 input ports with programmable latching transition
4 detection interrupt and selectable pullups;

4 push-pull outputs with selectable power-up default
levels.
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£ 1. MAX7319-MAX7329 % 5l 28 14 bk % (&%)

12c INPUT OPEN- PUSH-
PART SLAVE |INPUTS | INTERRUPT DRAIN PULL APPLICATION
ADDRESS MASK OUTPUTS | OUTPUTS

41/0O, 4 output-only versions:
4 open-drain I/O ports with latching transition

MAX7323 110xxxx | Upto 4 — Upto4 4 detection interrupt and selectable pullups.
4 push-pull outputs with selectable power-up default
levels.
8 open-drain /O ports with nonlatching transition
detection interrupt and pullups on all ports.

MAX7328 | 0100xxx . o

MAX7329 | 0111x0x Upto8 — Upto8 — All ports power up as inputs (or logic-high outputs).
Any port can be used as an input by setting the
open-drain output to logic-high.

16-PORT EXPANDERS

MAX7324 8 Yes — 8 Software equivalent to a MAX7320 plus a MAX7319.

MAX7325 1O1X;|(XX Upto 8 — Upto 8 8 Software equivalent to a MAX7320 plus a MAX7321.

an
MAX7326 1105000x 4 Yes — 12 Software equivalent to a MAX7320 plus a MAX7322.
MAX7327 Upto4 — Upto 4 12 Software equivalent to a MAX7320 plus a MAX7323.
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LV I Vpor LU, MAXT7323 %4 fif A i (1 & i 5
PORBRINE(FR3).
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OPEN- PUSH-
2
PART IAS[?I!-;QXSE INPUTS INT“ﬁARSRIl(JPT DRAIN PULL I12C DATA WRITE 12C DATA READ
OUTPUTS | OUTPUTS
<I7-10 interrupt <I7-10 port inputs>
MAX7319 | 11000 8 ves o o mask> <I7-10 transition flags>
MAX7320 |  101xxxx — — — 8 <07-00 port <07-00 port inputs>
outputs>
<P7-PO0 port <P7-P0 port inputs>
MAX7321 1 11000 Upto 8 o Upto 8 o outputs> <P7-P0 transition flags>
<07, 06 outputs, | <07, 06, 15-12, O1, OO0 port
15-12 interrupt inputs>
MAX7322 1000 4 ves o 4 mask, O1, O0 <0, 0, 15-12 transition flags,
outputs> 0, 0>
<07, 06, P5-P2, O1, OO0 port
. inputs>
MAX7323 | 110xxxx Upto 4 Upto 4 4 <port outputs> <0, 0, P5-P2 transition flags,
0, 0>
MAX7328 |  0100xxx Upto8 — Upto8 — <P7-P0 port <P7-P0 port inputs>
outputs>
MAX7329 | 0111xxx | Upto8 — Upto8 — <P7-PO port <P7-PO port inputs>
outputs>
MU FIGIA _FFri#E V+. B2 s ADOR € 2 7 Ak i 1 P2 FHIP3 Y

R, BEEOOFOl MR ZHRAS it AD2IE B2 &
fiEBEu O PAFIPS Y B4, % B O6FOT AR ZHIRE.
WE R SDASSCLIYIZ M B Pk B, BokiE
RS E NS ET ZEAAETFNEE L B, B
BEOIR S E B O HL (3 3) . 24 SDA B SCLi i #h#F12C A
2 ERCABH EHLE VI, Ho OB AR ZCE Y
HURZS .

HEELT, R AR ESDA = SCL = V+ B % —
i, FHEHEE, fFE-DEENEKSE. B, W
HSDAFISCL#E i3 — S 5MAXT323 IR [F B IE,
S R AR B TR R TMAXT323 kAR, A4,
SDA S SCL7E b HLRF ¥4 I B EIGND. X FE LT,
TETEDU RN 20 A B AT BE, %2 At K st hik i A AD2
FIADOIE $2 3| V+ 5 GND #F 173 £ (40 3 3+ 1) 48 4 =2 i

ik A ADO. AD2 EMAXT323 19 ik, 2417 b
FLBEL AT, 150 i o ) R AR S - i A 11 R Bl
RERA2/N0G 1128 — 27 % E(3R3). MAXT319. MAX7321.
MAX7322 FIMAX 7323 (19 M b 175 L (110xxxx) 5 MAX7320
(101 xxxx)AN[A] .«

MAX7323 () M HLHE B SRR I2ZC AR 8, it it i e &
FHIEFHEMAXT7323. MAX7323 BE7E A% fi 35 6] 39 1) 1 ik
i AAD2FTADO S 5% 2 SDA B SCL, 1M A 4245318 45, °F
Wl EfEV+EGND. FEitl, 75 M) gh i B MAXT7323
MR, TeFRE AR B

WitE EEEFER, 7R — R I2CAL 4 R 22 ATMAXT323 76
5 56 40 ottt A A AD2 FIADO 17 A#RY, ADOAIAD2 ¥
HEAEV+BGND. X — i HorEE, Kok s e
frttm . VO R MR B2 SRS E R RE B, 44K, TR b ELE R AR X e e R A IE W, T BR 32 SDA.
R, AR B R SRR Y &l%ﬁ%?ﬁi&%gﬁhﬂ%ﬁﬂ%ggTﬁglﬁE&i@;ﬁEI’\]4
I2C SDARISCLEAA B N 9 LS, @IMAXTIZS. 1B g gngs: ek b mBUss 20K 2 BT (R XHE T
FLCHRIESE [1AE LA LK — BOR - WL, JEHRTE g R (b MAXT303), WAt BUR A S0 HHALA
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£ 3. MAX7323 b1t

CON,\E’E‘:TION DEVICE ADDRESS OUTPUTS POWER-UP DEFAULT 40k INPUT PULLUPS ENABLED
AD2 | ADO |A6 |A5|A4|A3|A2|A1|A0|O7|06|P5|P4|P3|P2|01[00|07|06|P5|P4|P3|P2|01|00
scL {[GND [1[1JofJololofJol1[1]1]1]o]Jo]o]o Yyly[—]—
SCL V+ 11 loloflolo|lt |11 1]1][1]1]1 Yylylyl|y
scL [ scL [1[1JofJolo[l1Jol 1111117171 g ylylvy ]|y g
scL | SDA |1 |1 |loflofjo 1|1 ] 11111 [1]1]1 = ylylvy ]|y =
SbA |GND [ 1 |1 |o|o|1]ofo|1]1]|1]1]o]o|lo0o]|O S Yyly|—1]— °
> >
SDA V+ 1]l 1]lolofl1 o111 ][ 111 ]1]1]1 & yly |y ]|y &
SDA | scL [t |1 ]o|o |1 |1 |lOo| 1|1 |1 |11t ]1]1]A1 é YIY[Y|Y é
SDA | SDA [ 1 [1]JofJo 1111111 [1]1]1]1 5 Yyly |y ]|y 5
GND |[GND |1 |1 |0|1|0|O0|O0|O|O|O|O|O|O|O|O 3 — === 3
GND | v+ [1 |1 ]o][1]oflof[1]oflofloflo|[1]1]1]1 § — =]y ]Y §
GND | scL [t |1 ]ofl1]ofl1]lolofloflofjo|t]|1]1]1 o — =1y lY °
(o] o
GND [ sDA [t ]Jt1Jol1]Jo]1[1]JoJoJofJo]t]1]1]1 < —J—=TvyT1Y <
vi |GND |1 [1]o|1 |1 ]ofol1[1]1]1]o]ofo0o]o i vy |=|—= §
V+ Ve (11 |o 1|10 |1 |1 |1 |1 [1][1|1]|]1]A1 s Y|Y|Y|Y|] &
V+ scL [t | 1t]o |1t |1 |1]o|1 |1 |11 ]1|[1]1]1 o YIY|Y]|Y &
V+ SDA [ 1|1 ]o {11111 111 ][1]1]1]1 Y|y |y |y
1/OixO%A AT U A B2 P51 (22 T 245 10) N Ji 2 HR % SR e TS

/O3 11 it A #2 JRCMOS 2 8 FL-F 5 4, 1232 3 P 47
AR ISR E, HAF+OVIILIERR, S
HLJERLETC X .

VO O% N\ BEZ 12
MR Gl B OUi Ry RN EREE, KBiEs
WA A 4B R AR IO O E ARG . /0 IR sk
TAETE “WEg A ash, TSI, “Bg” FiEE
5 SCPR N S B AT LU, A T B A AT i 1 R A AR
b, K fl & INTHE i TR ZS K A AR b . 3200 11 1Y) P SR IE
AAREM BN, EBIMAXTI23MWI2CE:. BHEIEN M
HATR], Xt i A o 11 HE AT SR A (P P B R A B R
TR, FIBERFEENBAREM. @i ET80n
BEEL 2 BRI O B A AR R, B EE2FE AR A2
T

W, RFEEEHREMNE . R KY" R P24~ A
EREAT, PR O M TR (B A S R A
AL BT, AR B OR A BEAEAS
EPCEF AL A RIS S AR A R B 51 AP Y BT
.

R ES P A S EE ML INT R, DUk RS 3 Ah
Wil 5 R — B ARARRAEM, KK INTHL, INT
fih AR RS SR B B STOP A 2 Ji o STOP A A Z Hil A A /Y
HIRAM RS EA MAINT. INTZEHE RS RZERD
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