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¢ 400kHz, +BVEDI2CZUPIA VI TT—2Z

¢ BEEE : +1.71V~5.5V

¢ SEADT Y1 TIVHES
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¢ BRYINAER : 0.6pA
¢ BEREEEE : -40C~+125TC

BE
PIN- PKG
PART TEMP RANGE PACKAGE CODE
MAX7324AEG+ -40°C to +125°C 24 QSOP E24-1
MAX7324ATG+ -40°C to +125°C 24 TQFN-EP T2444-3

(4mm x 4mm)

+3R T =N T =B RLE T,
*EP = TOZR—Z R/ R,

BRAA R
OPEN-
PART | INPUTS 'NT“':ZSREPT DRAIN Pgﬁ:;';‘:_;"
OUTPUTS
MAX7324 8 Yes — 8
MAX7325 | Upto 8 — Upto8
MAX7326 4 Yes — 12
MAX7327 | Up to 4 — Upto4 12
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ARF—5 2 — MIEH ST NIABIEMaxim Integrated Products DR G REBRT—5 > — b ZBIERLIZ=HDTY, BRICKVELDHEERD
BUICDWTIFERZENNRE T, EREABOIEERICIIHRERT—5 2 — M ISRES0,
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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, 10-17........cooeeen. -0.3V to +6V
O8-015. -0.3V to (V+ + 0.3V)
08-015 Output Current..........ooviviiii +25mA
SDA SinK CUITENT ... 10mA

INT Sink Current
Total V+ Current
Total GND CUITeNt ..o 100mA

Continuous Power Dissipation
24-Pin QSOP (derate 9.5mW/°C over Ta = +70°C) ..761.9mW
24-Pin TQFN (derate 20.8mW/°C over
TA = 470°C) it 1666.7mW
Operating Temperature Range .......... .-40°C to +125°C

Junction Temperature ... +150°C
Storage Temperature Range .............coccoooenenn. -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovvviiinininnns. +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.

DC 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+ Ta =-40°C to +125°C 1.71 5.50 \
Power-On Reset Voltage VPOR V+ falling 1.6 V
Standby Current (Interface Idle) IsTB SCL and SDA and other digital inputs at V+ 0.6 1.9 HA
ﬁzf;gcce“gj;;mg) I+ | fsoL = 400kHz; other digital inputs at V+ 23 55 LA
Input High-Voltage Vi V+ < 1.8V 0.8 x V+ v
SDA, SCL, ADO, AD2, RST, 10-17 V+>18 0.7 x V+
Input Low-Voltage viL V+ < 1.8V 0.2x V+ v
SDA, SCL, ADO, AD2, RST, 017 Vi>18 03 %Vt
ngp)ll:\t Ié'gilfaji;goéirge;rjth_s? o i I zDNAD SCL, ADO, AD2, RST, 10-17 at V+ or 02 L0 UA
Input Capacitance 10 oF
SDA, SCL, ADO, AD2, RST, 10-17

V+ = +1.71V, IsiINK = 5mA (QSOP) 90 180

V+ = +1.71V, IsINK = 5mA (TQFN) 90 230

V+ = +2.5V, Isink = T0mA (QSOP) 110 210
Output Low Voltage VoL V+ = +2.5V, Isink = 1T0mA (TQFN) 110 260 iy
08-015 V+ = +3.3V, IgiNK = 15mA (QSOP) 130 230

V+ = +3.3V, Isink = 15mA (TQFN) 130 280

V+ = +5V, IsINK = 20mA (QSOP) 140 250

V4 = +5V, IgINK = 20mA (TQFN) 140 300

V+ = +1.71V, ISOURCE = 2mA V+-250 V+-30
Output High Voltage Vou V+ = +2.5V, ISOURCE = 5mA V+-360 V+-70 mv
08-015 V+ = +3.3V, ISOURCE = 5mA V+-260 V+-100

V+ = +5V, ISOURCE = T0mA V+-360 V+-120
Output Low-Voltage SDA VoLsDA | IsINK = BmA 250 mv
Output Low-Voltage INT VOLINT | IsINK = 5mA 130 250 mV
Port Input Pullup Resistor Rpu 25 40 55 kQ
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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 tPSuU CL < 100pF 0 ys
Port-Input Hold Time tPH CL < 100pF 4 ys
INT Input Data Valid Time tiv CL < 100pF 4 ys
INT Reset Delay Time from STOP tip CL < 100pF 4 ys
'ANCLS;\AS/?; d%i'ay Time from 4R | CL<100pF 4 us

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 t 13 S
and a START Condition BUF ' H
Hold Time (Repeated) START
Condition tHD.STA 0.6 bs
Repeated START Condition ¢ 06 S
Setup Time SU.STA : u
STOP Condition Setup Time tSu,STO 0.6 us
Data Hold Time tHD.DAT | (Note 2) 0.9 us
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 ¥ (Notes 3, 4) 0.1Cp 800 ns

) . 20 +

Fall Time of SDA Transmitting tF TX (Notes 3, 4) 0.1Ch 250 ns
Pulse Width of Spike Suppressed tsp (Note 5) 50 ns
Qapamhve Load for Each Bus Co (Note 3) 400 oF
Line

RST Pulse Width tw 500 ns
RST Rising to START Condition i ’ S
Setup Time RST H

Note 1: All parameters are tested at Ta = +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) to bridge
the undefined region of SCL's falling edge.

Note 3: Guaranteed by design.

Note 4: Cyp = total capacitance of one bus line in pF. tr and tF measured between 0.3 x V+ and 0.7 x V+. ISINK = 6mA.

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

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

STANDBY CURRENT SUPPLY CURRENT
vs. TEMPERATURE vs. TEMPERATURE
2.0 T T T 3 60 T T T o
18 foc = OkHz _| g TS‘CL=‘400kHz g
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MAX7324~MAX7327M7 7 ') NLEE

MAX7324~MAX7327D 7 7 2 JId. MAX7320D
BEICI AT, MAX7319. MAX7321. MAX7322.
FLIIMAXT7323D NI N1 DDOBEEZRE L 1o,
EVEIBOABEDI6R— FTH+X/N I TERENT
&9,

MAX732413. +1.71V~+5.5VDEETEEL. 8@
DTy a1 TINHEHE+S.5VETBEERESN/-8E
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INVAF T,

MAX73241%. 7 KL ZERASIADOS L UAD2 % EH
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DRD2DICHESN, 2COUTPIA VI TT—2 %
EOTHEKXKL00kHzTT7oERENEd, 8EDEHE
SEDAAIF. BHEBDIAL—T7RLZEZEFEZT, 8
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F1. MAX7319~MAX7329M 7 7 I ALLER

PART

12c
SLAVE
ADDRESS

INPUTS

INPUT
INTERRUPT
MASK

OPEN-
DRAIN
OUTPUTS

PUSH-
PULL
OUTPUTS

CONFIGURATION

16-PORT E

XPANDERS

MAX7324

MAX7325

101xxxx
and
110xxxx

Yes

8 inputs and 8 push-pull outputs version:

8 input ports with programmable latching transition
detection interrupt and selectable pullups.

8 push-pull outputs with selectable default logic
levels.

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 if only for
a transient) since the ports were last read.

Upto8

Upto8

8 1/0 and 8 push-pull outputs version:
8 open-drain /O ports with latching transition
detection interrupt and selectable pullups.

8 push-pull outputs with selectable default logic
levels.

Open-drain outputs can level shift the logic-high
state to a higher or lower voltage than V+ using
external pullup resistors, but pullups draw current
when output is low. Any open-drain port can be used
as an input by setting the open-drain output to logic-
high. Transition flags identify which open-drain port
inputs have changed (even if only for a transient)
since the ports were last read.

MAXIMV
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&1. MAX7319~MAX732907 7 S UALLB(IEE)

PART

12c
SLAVE
ADDRESS

INPUTS

INPUT
INTERRUPT
MASK

OPEN-
DRAIN
OUTPUTS

PUSH-
PULL
OUTPUTS

CONFIGURATION

MAX7326

MAX7327

101xxxX
and
110xxxx

Yes

4 input-only, 12 push-pull output versions:
4 input ports with programmable latching transition
detection interrupt and selectable pullups.

12 push-pull outputs with selectable default logic
levels.

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 if only for
a transient) since the ports were last read.

Upto4

Upto4

41/0, 12 push-pull output versions:
4 open-drain |/O ports with latching transition
detection interrupt and selectable pullups.

12 push-pull outputs with selectable default logic
levels.

Open-drain outputs can level shift the logic-high
state to a higher or lower voltage than V+ using
external pullup resistors, but pullups draw current
when output is low. Any open-drain port can be used
as an input by setting the open-drain output to logic-
high. Transition flags identify which open-drain port
inputs have changed (even if only for a transient)
since the ports were last read.

8-PORT EXPANDERS

MAX7319

110xxxX

Yes

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

MAX7320

101xxxx

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

MAX7321

110xxxX

Upto8

Upto8

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

MAX7322

110xxxX

Yes

4 input-only, 4 output-only versions:

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

4 push-pull outputs with selectable power-up default
levels.
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&1. MAX7319~MAX732907 7 S UALLB(IEE)

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

4 1/0, 4 output-only versions:
4 open-drain I/O ports with latching transition

MAX7323 | 110xxxx | Upto4 — Upto 4 4 detection interrupt and selectable pullups.
4 push-pull outputs with selectable power-up default
levels.

MAX7328 | 0100xxx PCF8574-, ECF8574A-cqmpat|bIe vgrsmns: N

Upto 8 — Upto 8 — 8 open-drain 1/O ports with nonlatching transition

MAX7329 | 0111xxx Lo

detection interrupt and pullups on all ports.
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&2. MAX7324DANI0~ITO7 KLARY YT

PIN CONNECTION DEVICE ADDRESS 40kQ INPUT PULLUP ENABLED

AD2 ADO A6 A5 A4 A3 A2 A1 A0 17 16 15 14 13 12 1 10
SCL GND 1 1 0 0 0 0 0 Y Y Y Y — — — —
SCL V+ 1 1 0 0 0 0 1 Y Y Y Y Y Y Y Y
SCL SCL 1 1 0 0 0 1 0 Y Y Y Y Y Y Y Y
SCL SDA 1 1 0 0 0 1 1 Y Y Y Y Y Y Y Y
SDA GND 1 1 0 0 1 0 0 Y Y Y Y — — — —
SDA V+ 1 1 0 0 1 0 1 Y Y Y Y Y Y Y Y
SDA SCL 1 1 0 0 1 1 0 Y Y Y Y Y Y Y Y
SDA SDA 1 1 0 0 1 1 1 Y Y Y Y Y Y Y Y
GND GND 1 1 0 1 0 0 0 — — — — — —_— —_ —
GND V+ 1 1 0 1 0 0 1 — — — — Y Y Y Y
GND SCL 1 1 0 1 0 1 0 — — — — Y Y Y Y
GND SDA 1 1 0 1 0 1 1 — — — — Y Y Y Y

V+ GND 1 1 0 1 1 0 0 Y Y Y Y — — — —

V+ V+ 1 1 0 1 1 0 1 Y Y Y Y Y Y Y Y
V+ SCL 1 1 0 1 1 1 0 Y Y Y Y Y Y Y Y
V+ SDA 1 1 0 1 1 1 1 Y Y Y Y Y Y Y Y

BABDZEIBBDNNIREDDH. CORMEBICHY
F9, LAL. BERICIZIZCOSDAS KL USCL/INR
AVEFTI—R54 NE. MAXT324%EHT. /NI
BHRINTODIRNTOTF/NA R(VRAY F=EZ L—T)
DAAINAAVE—F U RIKIET, 2D &
[2CABD—EE L TRIESNTNNET, LEEADT,
SDAZ /= I3SCLICE#HKENTIVD 77 RL ZAHADO
HLOAD2IZ. BEBIZIIV+ICEHKINTNNDEDIC
BxZF9d, FIL7 Yy HE&ROD Y oIS, ADOAEST
R—MO~IBDTNT Y TaA2—TILTDHESH
BIRL. AD2EFE D TR—NA~ITOTILT Y T%
A X—TIVTBDHERRLET, IL—ILTII. FHE/ N1 D,
SDA. FrzldSCLEEHKRNTLWNIETILT Y T
BIRL. REBO-ASTIL7 Y THIEBIREAY T
(]R2)o SDAESCLAAERDICCTILT Y THEIAICEL DT
VHIZTIVT Y TENDIEERNRIZCOBRTIE. TIL
7Y TBRAEL VER T,

1IBEICEDTIE. BERICSDA = SCL = V+IZHEB &
WSRENBRALAWNWZIEEHYE T, &l
BEBRBICEESNENZEBN ThhET7 Ty —
2AVEETY, £/, £ LESDAESCLAMAXT324
DEBREEEIIBDOERBEICSILT Y T/ TRIG
TNTNT, ZOTILT Y TERBROILEY H'MAXT7324
DEBRLVENSE. BERICSDAZZIESCLAGNDIC
BHEcSNTHWDEDICRADHEEMAHUET, D
S5BT7TIUr—230TlE. P RLZAHDADOE
AD2%V+ZF /=I3GNDICIER I DT EICE D TEIREIND

4BIDT KL ZDEEEAFBL T EENE2BLD
BOAZFHE) . ZNSDEREIS. SDABLUSCLD
EEEIIEERLEL. BEBICELL BRI ENRIESN
F9, D12BUDT7 RLZDBEEEDWIThhE
ERALIEE. BADIRCEEWY LEMAX7324TIE
B, FEDTFNARIITITDEDTHWNZEA)D
INZEIZEHENBETIE. FRAOTILT Y TD
HEEH T — hSNBFITREMENLHY T,

R—bAR

R—=MAAE. ZOIFANVIDEREEICELDT
RESNDCMOSOD Y ILANIVTRAYF L. TN
A ZDEREEEIIERBRIC+OVE TOBEEMEA
HFEI,

R— FADDEBKRE

STIWNA VI T I —RBLTZDIFR/INVEH
TOEZENTHSE, BEDAAR—FDITNTIC
DIVT. ZIELTOVREWDEREINE T, ANKR—MD
RREIIRERDIZFy T3y ML ZICIERMES N,
BEBOERICERHINETYT., v 73w bMI.
EBOADDREEBICLEBEIN, WITNADKR— K
AN DNWTOEILAEREEIND E. ZDR— MIFIE
ITDNEDER 7 ZIH Y hEahFd, MAX7324MD
SHY EEBRADTIERATE. 12COTo /)y m
[Z8EDR— MAADHT T o TESN(RET RSy T
3V RNLIDRBICTVFEN), TOEBERBZIN
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SEDTy a1 TNHNELVSBDAITE,
IPCAR— FITF*RINH

Ny — S (1)

(COFT—5—bMIBHIN TSN T— ORI, BFARMEN TS EIFRY A RID/ VYT — IJERIS.
japan.maxim-ic.com/packages = ZSHB T X\, )
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 121 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2 %
REF. | MIN. [NOM. | MAX. | MIN. | NOM. | MAX. | MIN. | NOM. | MAX.| MIN. | NOM. | MAX. | MIN. | NOM.| MAX. | | CODES MIN. | NOM. [ max.] N, | NOM. | max, |aLLoven
A 0.70 |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 | 080 | |T1244-3 | 195 | 210 [225] 195 | 210 [ 225 vES
AL 00 [002 | 005] 00 [002 [005 ] 00 [002 | 005 00 | 002|005 | 00 [oo2 | 005 | [T1244-4 [ 195 210 [225] 195 [ 210 [225| no
A2 0.20 REF 0.20 REF 0.20 REF 0.20 REF 0.20 REF T1644-3 | 195 | 210 | 225] 195 | 210 [ 225 vES
b 0.25 | 0.30 035025030 |035| 020|025 | 030 | 048 | 0.23 | 030 | 0.1S5 | 0.20 | 0.25 T1644-4 195 210 | 225 | 195 210 | 225 NO
D 390400 | 410 [3.90 [ 400 | 440 | 390 400 | 410 [3.90 | 400 [ 410 [ 390 [ 400 [ 420 T2044-2 | 195 | 210 [225]| 195 | 210 [225| YES
E  |390[400 | 410 [3.90 [ 400 | 410 | 290 400 | 410 [3.90] 400 | 410 [ 350 [ 400 [ 420 T2044-3 | 195 | 210 [225]| 195 | 210 [225( NO
e 0.80_BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40_BSC. T2444-2 | 195 | 210 [225] 195 | 210 [ 225 | YES
K 025 - | - Joes| - [ - Joas] - [ - Joas] -] - Toas] - T - Te444-3 | 245| 260 | 263 | 2.45 | 260 | 263 | YES
L 045 [055 [ 065|045 [ 055 [ 0.65 [ 0.45[ 055 [ 065[ 0.30 | 0.40 [ 0.50 [ 030 [ 0.40 [ 0.50 Te444-4 | 245| 260 263 | 245 260|263 NO
N 12 16 20 24 28 T2844-1 | 250 | 260 270 250 [ 260 [ 270 [ N
ND 3 4 5 6 7
NE 3 4 5 6 7
| edec VGGB WGGC WGGD-1 WGGD-2 WGGE

NOTES:

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
N IS THE TOTAL NUMBER OF TERMINALS.

THE 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 ETHER A MOLD OR MARKED FEATURE.

DIMENSION b APPLIES TO METALUZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYNMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-3, T2444—4 AND T2844-1.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

11. COPLANARITY SHALL NOT EXCEED 0.08mm

12. WARPAGE SHALL NOT EXCEEND 0.10mm

A L£20 CENTERUNES TO BE AT TRUE POSTION AS DEFINED BY BASIC DIMENSION “e”, $0.05. EI@Q‘AN%DULQ§ /VI /JXI/VI

14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

Brp b Pun-

TME PACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm
| E |A
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NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

3), CONTROLLING DIMENSIONS: INCHES.
4), MEETS JEDEC MO137.

e
S
r

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.

INCHES MILLIMETERS
DIM| MIN | MAX | MIN [ MAX
A (053 [069 [135 175
Al[.004 [.010 [.02 254
A2[.049 | 065 [1245 | 1651
B |.008 |.012 |o020 0.30
0075 [ .0098 | 0491 | 0.249
SEE_VARIATIONS
150 [ 157 [381 [ 3.99

025 BSC 0635 BSC
230 | .244 |584 [ 620
010 016|025 0.41
016 035 | 041 0.89

SEE_VARIATIONS

or [ 8 Jo e

Q|Z|IrF|S|T(m (Mmglo

VARIATIONS:

INCHES MILLIMETERS
MIN. | MaX. | MIN. | MAX|N |
189 | 196 | 480 | 498 [16]aB
0020 | .0070 | 005 | o8
337 |.344 | 856 | 874 |20[aD]
,0500 |.0550 | 1270 | 1.397
337 |.344 |856 | 874 |24]AE]
0250 |.0300 | 0635] 0762
386 |.393 | 980 | 998 |egar]
0250 |.0300 | 0635 | 0762

o njo|wu|o|u|o
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