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ABSOLUTE MAXIMUM RATINGS

Voltage (with respect to GND) Continuous Power Dissipation (Ta = +70°C)

Vb -0.3V to +4V 16-Pin Thin QFN

SCLK, DIN, CS, DOUT ... -0.3Vto (V+ + 0.3V) (derate 14.7mW/°C above +70°C).......c.ccccoviinrnnn. 1176mwW
P -0.3V to +8V 16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 667mwW
DC Currentinto P_ ..o 24mA Operating Temperature Range

DC Current into DOUT ..o 10mA (TMIN to TMAX) -....... .-40°C to +125°C
Total GND CUITeNt ..o 200mA Junction Temperature ..............cooceoeiiiiiiiicce +150°C

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

Lead Temperature (soldering, 10S) ........cccooiviiiiiiiiiainn +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

(Typical Operating Circuit, V+ = 2.25V to 3.6V, Ta = TmIN to Timax, 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 Vex / v
Standby C Al d | v Ta = +25°C 0.70 15

tandby Current igital inputs at V+ ~ S
(Interface Idle) IsTBY or GND TA = Tmin 10 +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 pA
GND; DOUT unloaded TA = TMIN 10 TMAX 730
Input High Voltage . .
(P0-P9, DIN, SCLK, CS) ViH PO-P9 output register set to 0x01 0.7 x V+ V
Input Low Voltage \ PO-P9 output register set to 0x01 0.3xV+ \
(PO-P9, DIN, SCLK, TS) I putreg :
Input Leakage Current _
(PO-P9, DIN, SCLK, CS) . T 02 ¥02 1 WA
Input Capacitance
~= Note 2 1 F
(PO-P9, DIN, SCLK, CS (Note 2) 0 P
Output Low Voltage (PO-P9) VoLP_ ISINK = 0.5mA, output register set to 0x00 0.4 \
Output Low Short-Circuit Current _
(PO-P9) VoLpout = 5V 10.8 20 mA
Output High Voltage (DOUT) VOHDOUT |ISOURCE = -6mA V+-0.3V V
Output Low Voltage (DOUT) VoLpouT |IsINK = 6mA 0.3 V
Power-On Reset Voltage VPOR 2 V
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TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 2.25V to 3.6V, Ta = TMmIN 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 95 ns
SCLK Rise to CS Rise Hold tcsH 25 ns
DIN Setup Time tDs 9.5 ns
DIN Hold Time tDH 25 ns
Output Data Propagation Delay tDo 19 ns
?IaLng Output Rise and Fall teT 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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R 1. FEsi i E

COMMAND ADDRESS CODE
REGISTER
D15 | D14 | D13 | D12 | D11 | D10 | D9 | ps | (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 O0x0A
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 RW 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. VR EBHFEFERRS
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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*® 3 WAmOFFH

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 P5 P4 P3 Po P1 PO
. Port Port
Read input ports P9, P8 1 OXOF 0 0 0 0 0 0 P9 P8
ZiTg==) B
x 4. WHFFHEENL
__ | 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 LSB 0x01
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 0xaD MSB | Ports P8, P9 level LSB
X
Read port P8 level 1 MSB | Port P8 level LSB
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NOTES:

1>. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER
3>, CONTROLLING DIMENSIONS: INCHES.

4>, MEETS JEDEC MO137.

Sl

INCHES
MIN [ MAX
A |06t | .068
AL[.004 |.0098
A2[ 055 | 061
B |.008 |.012 |020 0.30
0075 | .0098 [0191 | 0.249
SEE_VARIATIONS
[157 [381 [ 399
025 BSC 0635 BSC
230 | 244 |584 | 6.20
010 016|025 | 041
016 035 | 041 0.89
SEE_VARIATIONS
0° [ 8 Jo e

MILLIMETERS
MIN MAX
155 173
0.102 0.249
1.40 155

QSOP.EPS

150

Q| Z(rC|(S|xT|n|mMo|0

VARIATIONS:
INCHES
MIN.

.189
.0020

337

0500

337

0250

.386

.0250

MILLIMETERS
MIN. | Max. [N ]
480 | 498 [16]AB
005 | 018
856 | 874
1270 | 1397
856 | 874
0635 | 0.762
980 | 998
0635 | 0.762

MAX.
196
.0070
344
.0550
344
.0300
.393
.0300

-
e

20[ap]

24]ag]

28|AF

RIS ZED

SIDE.

DRLLAS /N AKXV

PROPRIETARY INFORMATION

TITLE:
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
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