19-3380; Rev 0; 8/04

N AXIWV

BEERVLY MEAFEMHTE
10— FSPIA > 21 —XI/OLFR/IN S

=

T IA 5T T —AFEDEERDMAXT317IE. YA
o070 Y HICERTVOT10EDI/OR— M A HL
F9, BR—MI. =T RLAVHADF-I3BEBE
RENMED1IIYMAADELTEXICHEETDZE
NTEZXY,

MAX731713. Ry MEAZYR—KNLTIVET, 9T
DR—bE T, IXTD—=F DN+ = OV)DBEIZ/NA
A2 E=F VAR, RARBVE THINABETT,
MAX731713. 16EBEIQFN/NY o — KR UQSOP
N —DTRHEESN. -40C~+125COEFETENE
LET,

BFROE®T. EERENESE Y NPWMHIHZFD
T/INA ZUZDNTIE. MAX6966/MAXG6967 DT —%
—hESBLTLLES L,

HE
¢ 26MHz SPI™/QSPI™/MICROWIRE™ 33 I&MD
BRI TPIVA I TI—R
2.25V~3.6VOEEERE

I/0OR— P ANIIRARTVE TIBEERE

I/OR— bEAIIERIVOA—TV RLA 2 HD
I/OR— bRy MMEAZEYR— b

25 INAEH : 0.7TpA(typ). 1.9pA(max)
PME3mm x 3mm. §Z0.8mm®D
EBERQFNNYy—

o SREEH : -40C~+125TC

® & & O oo o

PIVg—23y BUIE
— 5T
’Zt&ig e PART TEMP  PIN- TOP  PKG
£ EEam RANGE PACKAGE MARK CODE
==
E%%%\ B aoecto  16Thin GFN
EXAIrhO-7 MAXTBI7ATE =0 3mmx3mmx ACH  T1633-4
BHHH 0.8mm
DT LEER -40°
MAX7317AEE 4$220tco 16 QSOP — —
SPIRUQSPIIE. Motorola, Inc.DEETY ., h
MICROWIREIZNational Semiconductor Corp.DEIZET 9,
1ZEEN(ED g EViEtiE
133V TOP VIEW _
L 8 8 = Z
ue MAXIMN 6 157 141 13
SCLK »-| sclk  MAX7317 o TRt mer b
MOSI »| ON I B © 112 |oout
pb— | | TF s
MISO DOUT pl— oo -
_ _ po —— P 2 mmam 1P
cs »{ TS b3 L MAX7317ATE
|5} 1o
g;‘ 10 PORTS ,
P o RN 1
P6 b——o 3 _4__- '-_"""“"""“""": '._9__
Pr— T ST S e
P — 151 161 47y 18
GND P & g = =
JT— THIN QFN
EVBREIFIT—5 2 — hDRBICLEHINTNET,
MAXIM Maxim Integrated Products 1

AT—52— MMIEHSNIZRBEIIMaxim Integrated ProductsD/ATN G REER T —5 > — M ZBIRRL /6D T, BERRICKWELDHEERY
BUICDONWTCIEEFRZEBWNNRE T, EEERNBORBICIIERERT—5 20— baISREE 0,

EBEY Y TIVRUBHIET—9 >— FOAFICIE. IF P LDKR—LR—2%ZFIBL EE 1\ http://japan.maxim-ic.com

LIELXVIN



MAX7317

BEERVLY MEAFEE ‘
10— FSPIA 2221 —XI/OLF RIS

ABSOLUTE MAXIMUM RATINGS

Voltage (with respect to GND)

Vo -0.3V to +4V
SCLK, DIN, CS, DOUT ..o -0.3Vto (V+ + 0.3V)
P -0.3V to +8V

DC Current into P
DC Current into DOUT ...
Total GND CUITeNt ...

Continuous Power Dissipation (Ta = +70°C)
16-Pin Thin QFN
(derate 14.7mW/°C above +70°C).......ccccceevrrnnn. 1176mwW
16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 667mwW
Operating Temperature Range
(TMIN 0 TIMAX) «eeeeeeeeeeeeeeeeeee e,
Junction Temperature ................cc.o.....
Storage Temperature Range .............cccceeevnenn.
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 Ald | v Ta = +25°C 0.70 1.5

tandby Current igital inputs at V+ _ S
(Interface Idle) IsTBY or GND TA = Twin {0 +85°C 17 bA
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 pA
GND; DOUT unloaded | T4 = TN to TMAX 730
Input High Voltage g .
(PO-P9, DIN, SCLK, CS) 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) I putreg '
Input Leakage Current
(P0-P9, DIN, SCLK, CS) i, T 02 02 1 A
Input Capacitance
(PO-P9, DIN, SCLK, TS (Note 2) 10 PF
Output Low Voltage (P0O-P9) VoLP_ IsiNk = 0.5mA, output register set to 0x00 0.4 \
Output Low Short-Circuit Current B
(PO-P) VoLPOUT = 5V 10.8 20 mA
Output High Voltage (DOUT) VoHDOUT |ISOURCE = -6mA V+-0.3V Vv
Output Low Voltage (DOUT) VoLDouT |ISINK = 6mA 0.3 \%
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 TmMAX, 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 tps 9.5 ns
DIN Hold Time tDH 2.5 ns
Output Data Propagation Delay tbo 19 ns
_lli_)laté;' Output Rise and Fall T CLOAD = 20pF (Note 2) 10 ns
Minimum CS Pulse High tcsw 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.

MAX7317070v 2K
MAXIM
MAX7317
1/0 REGISTER > PO
I P1
P2
/0 PORTS P3
SCLK > P4
cs | 4 WIRE SERIAL INTERFACE "
DIN > )
DOUT <& p7
Pg
P9
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(Ta = +25°C, unless otherwise noted.)
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STANDBY CURRENT SUPPLY CURRENT (I+)
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= — = 08 = . N o
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®1. LOZYDFPRLRAR YT
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 RW 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 RW 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
x2. MBAND—PYvITRHOLIRIRT—FR
ADDRESS REGISTER DATA
REGISTER POWER-UP CONDITION CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Port PO output level Port 0 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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4R A 57 1 —R%EA L F-HliH & EhE 4FERNNZANDEHMAXT 317 DiEE

MAX7317DHE I, 16EY D — ROEEHNDE BEDMAX731713. BDINAADZEWNTE#K L.
T9Y, RN/ +D15~D8lFaAV KT, 2EEHD BSCLKANDZE MIE#HR L. EMAX73177 /31 R
INA KD7~DOIET—% /N1 hTT (&), DEMILCSEREBIDIEICEL DT, HBOSPI

NZTA VT TI—R$HIENTEET(H2), 2D

®3. ANR—=LLDRS

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
Fz4. HALDRAFER
__ | ADDRESS REGISTER DATA
REGISTER R/W CODE BINARY hex
(hex) D7 | b6 | D5 | p4a [ p3 | 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 0x00
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 | 201
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 0x0D MSB | Ports P8, P9 level LSB
X
Read port P8 level 1 MSB | Port P8 level LSB
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TRANSISTOR COUNT: 14,865
PROCESS: BiCMOS
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TOP VIEW
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BEERVLY MEAFREHTE
10— FSPIA 2221 —XI/OLF RIS

NYTr=2
(ZOFT—5—MIBEIN TSNy T — AT, BFARMENTNDEIFRY A BID/ VYT — JERIS,
japan.maxim-ic.com/packages = S BT =\, )

%)
i
o
— S INCHES MILLIMETERS %
_j DIM| MIN | MAX | MIN | MAX
R A |06l |.068 | 155 | 173
H H H H H H H AL|.004 | .0098 |0102 | 0.249
\ | a2 055 | 061 | 140 | 155
B |.008 | .02 |020 | 030
M C |.0075 | 0098 | 0151 | 0.249
o £ D SEE_VARIATIONS
E [1s0 [as7 [38t [ 399
e 025 BSC 0635 BSC
H | 230 | 244 |584 | 6:20
A X h |00 | 016|025 | o4t
H H H |_| |_| H H |_| L |06 | 035 |04l | 089
X N SEE_VARIATIONS
N o« [ 00 [ 8 Jo e
- € B “ " A h X 45° ——I — VARIATIONS:
_r A2 INCHES MILLIMETERS
) ) I Al MIN. | Max. | MN | Max.[N |
@uﬂm r ( ‘ff I c 189 |19 | 480 | 498 |16]aB]
: 0020 | 0070 | 0,05 | 048

337 |.344 |856 | 874 |20[aD]
0500 | 0550 | 1.270 | 1397
337 |.344 | 856 | 874 |e4lag]
0250 |.0300 | 0.635| 0762
386 |.393 | 980 |9.98 |eglaF]
0250 | 0300 | 0.635 | 0.762

D a

f X E ‘ T

w|g|nlo|u|gluv o

NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2>. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006° PER SIDE. EDDALLAS/V'/JX'/V'

3>, CONTROLLING DIMENSIONS: INCHES. e —
4>, MEETS JEDEC MO137. T
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0055 E |
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< A\ \oex aren o | — PIN #1 1D =
(0/2 X E/2). N E
E | EJ mjUT 5
._J— (NE-1) X E]z Ez‘:f E'Z g
¢ ] l 8 3 ’ -
| o
(ol i DETALL A-/ i
P @ E’:I (o
(ND-1) X E]
BOTTOM VIEW

[/To10]c (R IS OPTIONAL)
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-El—i \mmu.np/ i—E}—i
EVEN TERMINAL ODD TERMINAL
DETAIL A

BRALAS M /XK1

& PACKAGE OUTLINE

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

L3
| 21-0136 | E |%
PKG 12L 38 18L 33
REF. | MINL | NOM. | MAX. | MIN. | NOM. | MAX. EXPOSED PAD VARIATIONS
[A |om ]| o7 o0 | om0 | 075 | os PKG. D2 B2 DowN
CODES PINID [ JEDEC [BONDS
b 020 | 028 030 0.20 0.25 0.30 MIN. |NOM. | MAX. | MIN. | NOM. | MAX. | ALLOWED
D |200| 200 | 810 | 200 | 300 | 3.0 T12331_ | 086 | 14D | 125 | 096 | 1.10 | 125 | 035x45 |WEED-1| NO
e [200] 300 | a0 200 | 200 | ata TI2333 086 | 11D [1.25 [ 086 [ 110 | 125 | 0abx45 |WEED41 | YES
® 05DBSC. 0.5DBSC. Ti6331 _ [085 | 1.10 [125 [086 [ 110 [1.25 [035x45 [weeD2[ NO
L [o4s] 085 [oss | 020 odo [ oso | TI6332 085 |10 [1.25 | 095 [ 110 |1.25 [ 035x46° [WEED2 | YES
N 12 16 TisxoF-3 [ 085 [o0.80 [0.05 [o0es [080 [0.95 [0225x45" [wEEDZ| NA
ND 3 4 TI833-4 |086 | 14D [1.25 | 095 [ 1.10 [1.25 | 035x45 |wEED2| NO
NE 3 4
s | o [ ooz Joos| o [ ooz oos
Az 020REF 0.20 REF
k Jozs| - [ - JTozs [ -
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.

ADIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.

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

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
ACOPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220 REVISION C.

PROPRE TART BFORUATION
TM& PACKAGE OUTLINE

DRALLAS 41 AN XI1/VI

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

o S =
| 21-0136 | E |%
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