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ABSOLUTE MAXIMUM RATINGS

DC ELECTRICAL CHARACTERISTICS (MAX9225)
(VDD = +2.375V to +3.465V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VDD = +2.5V, TA = +25°C.) (Notes 1, 2)

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.

VDD to GND...........................................................-0.5V to +4.0V
VDDO to GND.........................................................-0.5V to +4.0V
Serial Interface (SDO+, SDO-, SDI+, 

SDI-) to GND .....................................................-0.5V to +4.0V
Single-Ended Inputs (DIN_, PCLKIN, 
PWRDN) to GND ....................................-0.5V to (VDD + 0.5V)

Single-Ended Outputs (DOUT_, 
PCLKOUT) to GND ..............................-0.5V to (VDDO + 0.5V)

Continuous Power Dissipation (TA = +70°C)
16-Pin TQFN (3mm x 3mm x 0.8mm)
Multilayer PCB (derate 20.8mW/°C 
above +70°C).............................................................1667mW
Single-Layer PCB (derate 15.6mW/°C 
above +70°C).............................................................1250mW

Storage Temperature Range .............................-65°C to +150°C
Junction Temperature ......................................................+150°C
Lead Temperature (soldering, 10s) .................................+300°C
ESD Protection (Human Body Model)

SDO+, SDO-, SDI+, SDI- to GND ...............................> ±15kV
All Other Pins to GND ...................................................> ±2kV

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SINGLE-ENDED INPUTS (PCLKIN, DIN_, PWRDN)

High-Level Input Voltage VIH 1.19 VDD + 0.3 V

Low-Level Input Voltage VIL -0.3 +0.3 V

VIN = 0V to VDD -20 +20

-0.3V ≤ VIN < 0VInput Current IIN
VDD < VIN ≤ (VDD + 0.3V)

-100 +100
μA

LCDS OUTPUT (SDO+, SDO-)

IODH High level 575 643 880
Differential Output Current

IODL Low level 200 229 300
μA

Output Short-Circuit Current IOS Shorted to 0V or VDD 880 μA

POWER SUPPLY

PCLKIN = 10MHz,
100Mbps

4.7 8.2

Supply Current IDD VDD = 2.5V
PCLKIN = 20MHz,
200Mbps

6.2 8.2

mA

PCLKIN = 10MHz,
100Mbps

4.7 10.6

Worst-Case Pattern Supply Current IDDW
VDD = 2.5V,
Figure 1 PCLKIN = 20MHz,

200Mbps
6.2 10.6

mA

Power-Down Supply Current IDDZ All inputs = low 0.5 μA
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DC ELECTRICAL CHARACTERISTICS (MAX9226)
(VDD = +2.375V to +3.465V, VDDO = +1.71V to +3.465V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VDD =
VDDO = +2.5V, TA = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SINGLE-ENDED OUTPUTS (PCLKOUT, DOUT_)

High-Level Output Voltage VOH VDDO = +2.375V to +3.465V, IOH = -1mA 0.8 x VDDO V

Low-Level Output Voltage VOL VDDO = +2.375V to +3.465V, IOL = 1mA 0.2 V

VDDO = 2.375V -2

VDDO = 3.135V -9Output Short-Circuit Current IOS
Output shorted
to ground

VDDO = 3.465V -25

mA

LCDS INPUT (SDI+, SDI-)

Differential Input-Current Threshold IID 400 μA

Common-Mode Input Current IIC -300 ±400 +300 μA

IIC = 0μA, VDD = 3.3V ±5% 69 90 114

IIC = 0μA, VDD = 2.8V ±5% 82 108 137

IIC = 0μA, VDD = 2.5V ±5% 95 125 161

IIC = ±300μA, VDD = 3.3V ±5% 67 91 117

Differential Input Impedance ZID

IIC = ±300μA, VDD = 2.8V ±5% 86 108 141

Ω

Common-Mode Input Impedance ZIC IIC = ±300μA 90 167 375 Ω
Input Capacitance CIN SDI+ or SDI- to ground 2 pF

POWER SUPPLY

PCLKOUT = 10MHz,
100Mbps

8.4 12

Supply Current ITOT
VDD = VDDO = 2.5V
(Note 4) PCLKOUT = 20MHz,

200Mbps
9.1 12

mA

PCLKOUT = 10MHz,
100Mbps

9.7 12
Worst-Case Pattern
Supply Current

ITOTW

CL = 5pF, VDD =
VDDO = 2.5V,
Figure 2 (Note 4) PCLKOUT = 20MHz,

200Mbps
11.6 13

mA

Power-Down Supply Current ITOTZ (Note 4) 0.3 3.0 μA

Supply Difference VSD MAX9225 VDD to MAX9226 VDD -5 +5 %

GROUND POTENTIAL

Ground Difference VGD MAX9225 to MAX9226 ground difference -0.2 +0.2 V
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AC ELECTRICAL CHARACTERISTICS (MAX9225)
(VDD = +2.375V to +3.465V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VDD = +2.5V, TA = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

PCLKIN INPUT REQUIREMENTS (Figure 3)

Input Rise Time tR 2 ns

Input Fall Time tF 2 ns

PCLKIN Period tP 50 100 ns

High-Level Pulse Width tPWH 0.3 x tP 0.7 x tP ns

Low-Level Pulse Width tPWL 0.3 x tP 0.7 x tP ns

Setup Time tS 3 ns

Hold Time tH 1 ns

AC ELECTRICAL CHARACTERISTICS (MAX9226)
(VDD = VDDO = +2.375V to +3.465V, CL = 5pF, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VDD = VDDO =
+2.5V, TA = +25°C.) (Notes 3, 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

PCLKOUT Period tP Figure 4 50 100 ns

High-Level Pulse Width tPWH Figure 4 0.4 x tP 0.6 x tP ns

Low-Level Pulse Width tPWL Figure 4 0.4 x tP 0.6 x tP ns

Data Valid Before PCLKOUT tVB Figure 4 5 ns

Data Valid After PCLKOUT tVA Figure 4 5 ns

SERIALIZER AND DESERIALIZER LINK

tPU1
From VDD = VDDO = 2.375V when supplies
are ramping up

11,264 x
tP

Power-Up Time

tPU2 From PWRDN low to high
4096 x

tP

ns

Power-Down Time tPWRDN From PWRDN high to low 2.8 10 μs

Note 1: Current into a pin is defined as positive. Current out of a pin is defined as negative. All voltages are referenced to ground.
Note 2: Maximum and minimum limits over temperature are guaranteed by design and characterization. Devices are production

tested at TA = +85°C.
Note 3: Parameters are guaranteed by design and characterization and are not production tested. Limits are set at ±6 sigma.
Note 4: ITOT = IDD + IDDO.
Note 5: CL includes probe and test jig capacitance.
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tS

VIL

VIH

tR

VIH

tPWL

tP

tH

VIL

VIH

PCLKIN

tPWH

VIL

VIH

VIL

VIH

 

tF

VIH IS THE MINIMUM HIGH-LEVEL INPUT, AND VIL IS THE MAXIMUM LOW-LEVEL INPUT (SEE THE DC ELECTRICAL CHARACTERISTICS TABLE)

DIN_

PWRDN

ODD DIN_

EVEN DIN_

PCLKIN

ODD DOUT_

EVEN DOUT_

PCLKOUT

tVB

VOL

VOH VOH

tPWL

tP

tVA

VOL

VOH

PCLKOUT

tPWH

VOL

VOH

VOL

VOHDOUT_

VOH IS THE MINIMUM HIGH-LEVEL OUTPUT, AND VOL IS THE MAXIMUM LOW-LEVEL OUTPUT (SEE THE DC ELECTRICAL CHARACTERISTICS TABLE)
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(VDD = VDDO = +2.8V, logic input levels = 0 to +2.8V, logic output load CL = 5pF, TA = +25°C, unless otherwise noted.)
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1–7,
14, 15, 16

DIN6–DIN0,
DIN9, DIN8, DIN7

8 PCLKIN

9 PWRDN

10 SDO-

11 SDO+

12 GND

13 VDD
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1 GND

2 SDI+

3 SDI-

4 VDD
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6–15 DOUT0–DOUT9

16 VDDO
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PWRDN PWRDN

μ μ

μ μ

μ μ
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DIN[9:0]

PCLK IN

DIN
EXAMPLE
INPUT

PARALLEL DATA INPUT

LCDS SERIAL-DATA OUTPUT FOR EXAMPLE INPUT (SD0+/SDO-)

NOTE: OH1 AND OH2 ARE OPPOSITE POLARITY.

OH1 OH211 11 1 10 0 0 0

0 1 2 3 4 5 6 7 8 9

1 1 0 1 0 0 1 0 1 1
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EXPOSED PAD VARIATIONS

CODES
PKG.

T1233-1

MIN.

0.95

NOM.

1.10

D2

NOM.

1.10

MAX.

1.25

MIN.

0.95

MAX.

1.25

E2

12N

k

A2

0.25

NE

A1

ND

0

0.20 REF

- -

3

0.02

3

0.05

L

e

E

0.45

2.90

b

D

A

0.20

2.90

0.70

0.50 BSC.

0.55

3.00

0.65

3.10

0.25

3.00

0.75

0.30

3.10

0.80

16

0.20 REF

0.25 -

0

4

0.02

4

-

0.05

0.50 BSC.

0.30

2.90

0.40

3.00

0.20

2.90

0.70

0.25

3.00

0.75

3.10

0.50

0.80

3.10

0.30

PKG

REF. MIN.

12L 3x3

NOM. MAX. NOM.

16L 3x3

MIN. MAX.

0.35 x 45°

PIN ID JEDEC

WEED-1

T1233-3 1.10 1.25 0.95 1.10 0.35 x 45°1.25 WEED-10.95

T1633F-3 0.65

T1633-4 0.95

0.80 0.95 0.65 0.80

1.10 1.25 0.95 1.10

0.225 x 45°0.95 WEED-2

0.35 x 45°1.25 WEED-2

T1633-2 0.95 1.10 1.25 0.95 1.10 0.35 x 45°1.25 WEED-2

PACKAGE OUTLINE

21-0136 2
2

I

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

WEED-11.251.100.95 0.35 x 45°1.251.100.95T1233-4

T1633FH-3 0.65 0.80 0.95 0.225 x 45°0.65 0.80 0.95 WEED-2

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.
 4.   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 EITHER A MOLD OR 
       MARKED FEATURE.
 5.   DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm 
       FROM TERMINAL TIP.  
 6.   ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
 7.   DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

 8.   COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS .
 9.   DRAWING CONFORMS TO JEDEC MO220 REVISION C.
10.  MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11.  NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
12.  WARPAGE NOT TO EXCEED 0.10mm.
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NOM. MAX.

TQ833-1 1.250.25 0.70 0.35 x 45° WEEC1.250.700.25

T1633-5 0.95 1.10 1.25 0.35 x 45° WEED-20.95 1.10 1.25
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