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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
?.%éz 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.
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REGISTER COMMAND ADDRESS CODE
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
¥ 2 MY A S =7| HIX|AE HEf
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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of2] IS MAX7317S 4MA H{ A0 &2 SSE spl HAO o3 702l MAX7317& QIE T 0| AE
DIN €22 & HZstn SCLK Yz gr W A5, = Aot (3 2). of "d’éS DOUT/OSC RRR=NU; Ml_gio|
MAX7317 AX} & stLto JHe TSE ®lzstoz M 5tLtol S0t X[EH MAX7317 =2 51 &olXl= t=LCt
3. 948 ZE 3 X|AH
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
=8 8 X|AE 4
__ | 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
AXI/W 7
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Ealzg FAA|I7|X| R=E SHoF stCt DX A2 B2
AMS 7t WX} 74°*E|01 A2E SE E= T MEiH
Zafstot 2t A0l 7|= SHXIE SCLK YEoM 2322
ZiEl= OE S2ZUCE Qlsl &Yo| EA 2X7t E &
QUCt DIN, SCLK 2 'CS L& 0IM GND E= V+ 0l 1kQ~10kQ
HE HolWold Het2 7|1 XY 2! lEfmolA o

rior 0.
mjo

CHol 2 US eFstA|ZICH HE Af0|§ AzAdsh il 2491- o]
HA_EE Holdlo|dE AHE St

& g4l H3t
QE 2 &8 FX0lME ZES0| MAX7317 M ELCH
7L 2 Yo =R £ HS Hatet 4~ QUCt sto] Y]
HA 2% 50| _._7_*%( ) T 2 E HESH| 2lsh o=
EH0AMLE 22 E Ha0| AFEE 4 UCH M2 Z(H
7VIER| o Mtoll HAE 4~ UCH Y= EH0|A 22
ANEY ZB2 EX 22 XM 8 A OlotE MEE
X1°*§I° MEHOPEP O|EA 5tH M3 M3 &=0| GNDOI
7VA ZSHEICH cMOS 2382 Qe 0| Ast7| M=
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220kQ 2| EY XNetgto] E2 &4t
AH[ZF T EL6HK ‘Bg L, =
O W2 && AlZH0| L5t i E |7|0|*401|A1 oE Hd
2 /fMdetz™ o Y2 HE3 ArS st

MAX73172 2.25V~3.6V 2| TE MU =2 SASICE 0.047uF
Mzte HMAIEE ALE5tH Jtset ef AXtoll 7HZ A
HE S GNDOfl HtO|mHABHCH QFN H 2|

=& HES GNDO| HZBICH

T
TRANSISTOR COUNT: 14,865
PROCESS: BiICMOS
o724 (72
TOP VIEW
se[1] ° [16] v+
cs [2] [15] DIN
P (3] s [ oour
p1[4] MAX731746E  |13] P9
P2 5] [12] P8
P3 [6 11] p7
P4 [ 7] [10] P6
GND [ 8] 9] p5
QSoP
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2IFet & 3t QMM (Hot-Insertion) 22 7IS0] Y=
10ZE SPI 2IE{gjo]A [/0 YA ML

o 7| x| &

O HIO|E| A|EC| IH7|X| EHEZ Z[Al At} CHE 4= Lt Z| A TH7|X| JHE HEE 22 H korea.maxim-ic.com/packages & Z X5t

QSOP.EPS

LIELXVIN

DIM[ MIN [ MAX | MIN [ MaX
-— A 061 |.068 |155 173
H H H H H H Al|.004 |.0098 [0102 | 0249

\ | A2[0ss |06l [140 155

008 | .012 |0.20 0.30
0075 | 0098 [0191 [ 0.249
SEE_VARIATIONS
150 [a157 [381 [ 399
025 BSC 0635 BSC
230 | 244 |584 | 6.20
010 016 (025 | 041
016 035|041 0.89
SEE VARIATIONS

0c [ 8 Jo e

——I |e—— S INCHES MILLIMETERS

O|w

_{

T
|

+ JU0 Turm
nlnls ot

iluinialiln ff‘“« Wi I
\ £ f

b « ‘

R(Z|C|5|xT(0 Mo

h X 45°——| |— VARIATIONS:

INCHES MILLIMETERS
MIN. | MaX. | MIN [ MAX.[N |
189 | 196 | 480 | 498 [16]aB]
0020 | .0070 | 005 | 048
337 | 344 | 856 | 874 |20[aD|
0500 | .0550 | 1270 | 1.397
337 |.344 |856 | 874 |24]ag]
0250 |.0300 | 0635 0.762
386 [.393 | 980 |9.98 |28|aF]
0250 | 0300 | 0.635 | 0762

[ZB =R (ZB (=R ZH (=N (7 (<)

NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. Q’ﬁ‘!ﬁhé\g/V'/JX'/V'

3>, CONTROLLING DIMENSIONS: INCHES. PROPRIETARY INFORMATION

4>, MEETS JEDEC MO137. TITE
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH

APPROVAL DOCUMENT CONTROL NO. REV.
1
E /1

21-0055
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MAX7317

al st

i g

OIMM (Hot-Insertion) 22 7Is0] Y=

10Z2E SPI 2E{5H0]A I/0 HAHL]

7| x|

O| CIOIEf A[EQ| T 7|X| =H2 Z| 4 Ab Dt CHE & UCH |4

A=)
ct

I7|X| 7§ R M S & 2{H korea.maxim-ic.com/packages S & = &

4
—o— A o
—b [@o10@[c]ATe] =z
A D D22 —| T
INDEX AREA PIN #1 1D =
e T, :
l a
_
i ELETT [
E2/2 -
x
¢ (NE-1) X E] =P E2 a
! [= ] l
| ;
2« [B[0TEe : e L
I DETAL A 1
P s 4 B M
(no-1) X E]
A
[/o0]c (R IS OPTIONAL)
L
N TERMNAL TIP -
DETAIL A
N
BRALLAS VI /IXI/VI
SEATING PLANE PROPHE TARY BIFORATION
B PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm
SIDE_VIEW
1
2
PKQ 12L 93 18L 93
REF. | MIN. | NOM. | MAX. | MIN. | NOM. | MAX, EXPOSED PAD VARIATIONS
A o[ o075 [080 [ 070 [ 075 | om0 PKG. [ E2 R I
b [020] 025 |00 [ 020 625 | 030 CODES  'ViN. [NOM. [MAX. | MIN. | NOM. [MAX. aLowep
D |200| 300 | 810 | 200 | 300 | 340 T12331 086 | 1.40 [1.25 [096 [1.10 [125 [035x45 [WEED-1 [ NO
E | 200 300 | a10 | 200 | 300 | 340 T12333 |05 | 1.10 |1.25 | 085 [ 110 125 | 035x45 |WEED- | YES
Iy 05D BSC. 050 BSC. Ti6331  [085 | 1.10 [1.25 [086 [ 110 [1.26 [0a5x4s [weeD2[ NO
L [o4s] 066 [oes [ 00 [ 00 [ o TiB33-2 | 005 | 140 [1.25 | 098 [ 1.10 | 1.25 | 035x45° |WEED-2 | YES
N 12 16 Ti633F-3 | 0.65 |0.B0 (0.05 | 085 | 0.80 | 0.95 | 0.225x45° | WEED-2 | NA
ND 3 4 Ti833-4 085 | 1.10 | 125 | 095 | 1.10 |1.25 | 035x45° |WEED2| NO
NE 3 4
M| o [ooz [oos | o [ooz [ oos
Az 020 REF 0.20 REF
k Jozs| - [ - oz -
NOTES:
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.
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
MARKED FEATURE.
AD\MENSIDN b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP
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.
9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.
DALLA x
@IEIIC“MWSI /Vl /J I/VI
PROPR TARY BEFORMATIN
& PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm
RO DOELMENT CONTREL W0, =
21-0136 | E | 4

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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