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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND ..o -0.5V to +4.0V Storage Temperature Range ..........cccoccoovvenn. -65°C to +150°C
VDDO tO GND....o -0.5V to +4.0V Junction Temperature ...........ccocovviiiiiiiii +150°C
Serial Interface (SDO+, SDO-, SDI+, Lead Temperature (soldering, 10S) ......c.cccccevviiiiiiiannn. +300°C
SDI-) t0 GND oo -0.5V to +4.0V ESD Protection (Human Body Model)
Single-Ended Inputs (DIN_, PCLKIN, SDO+, SDO-, SDI+, SDI-t0 GND .....oooviiviiiiiiiiie > +15kV
PWRDN) t0 GND .....ooooiiiiiiiiiieiiecn -0.5V to (Vpp + 0.5V) All Other Pins to GND ......ooiiiiiiiicee > +2kV
Single-Ended Outputs (DOUT_,
PCLKOUT) t0 GND ....ooovviiiiiiicn, -0.5V to (Vppo + 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) .ot 1667mW
Single-Layer PCB (derate 15.6mW/°C
above +70°C) ... 1250mW

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 (MAX9225)
(Vpbp = +2.375V to +3.465V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = +2.5V, Ta = +25°C.) (Notes 1, 2)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS
SINGLE-ENDED INPUTS (PCLKIN, DIN_, PWRDN)
High-Level Input Voltage VIH 1.19 Vpp + 0.3 V
Low-Level Input Voltage ViL -0.3 +0.3 V
VIN =0V to Vpp -20 +20
Input Current IIN -0.3V<ViN< OV 100 +100 pA

VoD < VIN £ (VDD + 0.3V)

LCDS OUTPUT (SDO+, SDO-)

) ) lODH High level 575 643 880
Differential Output Current HA
lobL Low level 200 229 300
Output Short-Circuit Current los Shorted to OV or Vpp 880 pA
POWER SUPPLY
PCLKIN = 10MHz,
100Mbps 47 8.2
Supply Current IDD Vpp = 2.5V mA
PCLKIN = 20MHz, 6.0 8.0
200Mbps ' ’
PCLKIN = 10MHz, 47 106
VDD = 2.5V, 100Mbps
Worst-Case Pattern Supply Current IDDW . mA
Figure 1 PCLKIN = 20MHz, 6.0 106
200Mbps ' '
Power-Down Supply Current IbDz All inputs = low 0.5 PA

2 MAXIMN
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DC ELECTRICAL CHARACTERISTICS (MAX9226)

(Vpbp = +2.375V to +3.465V, Vppo = +1.71V to +3.465V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp =
Vppo = +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 VbDO V
Low-Level Output Voltage VoL VbDo = +2.375V to +3.465V, loL. = TmA 0.2 \
VpDO = 2.375V -2
Output Short-Circuit Current los tOOugtp:cL)le:gorted Vbpo = 3.135V -9 mA
VpDOo = 3.465V -25

LCDS INPUT (SDI+, SDI-)

Differential Input-Current Threshold D 400 pA
Common-Mode Input Current lic -300 +400 +300 pA
lic = OpA, Vpbp = 3.3V £5% 69 90 114
lic = OuA, Vpp = 2.8V £5% 82 108 137
Differential Input Impedance VAl») lic = OpA, Vpp = 2.5V +5% 95 125 161 Q
lic = £300pA, Vpp = 3.3V 5% 67 91 117
lic = +300pA, Vpp = 2.8V 5% 86 108 141
Common-Mode Input Impedance ZIC lic = +300pA 90 167 375 Q
Input Capacitance CIN SDI+ or SDI- to ground 2 pF

POWER SUPPLY

PCLKOUT = 10MHz,
vV v 25y | 100Mbps 8.4 12
DD = VDDO = 2.
Supply Current IToT mA
PPy (Note 4) PCLKOUT = 20MHz, o1 i
200Mbps '
v PCLKOUT = 10MHz, 97 12
Worst-Case Pattern CL = 5pF, VoD = 100Mbps '
Supply Current 'Totw | Vbpo = 2.5V, mA
pply Figure 2 (Note 4) PCLKOUT = ZOMHZ, 116 13
200Mbps
Power-Down Supply Current ITOTZ (Note 4) 0.3 3.0 pA
Supply Difference Vsp MAX9225 Vpp to MAX9226 Vpp -5 +5 %
GROUND POTENTIAL
Ground Difference VGD | MAX9225 to MAX9226 ground difference -0.2 +0.2 Vv

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (MAX9225)
(Vpp = +2.375V to +3.465V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = +2.5V, Ta = +25°C.) (Note 3)

PARAMETER | sYmeoL | CONDITIONS MIN  TYP  MAX | UNITS

PCLKIN INPUT REQUIREMENTS (Figure 3)

Input Rise Time R 2 ns
Input Fall Time tF 2 ns
PCLKIN Period tp 50 100 ns
High-Level Pulse Width tPWH 0.3xtp 0.7 xtp ns
Low-Level Pulse Width tPwL 0.3 xtp 0.7 x tp ns
Setup Time tg 3 ns
Hold Time tH 1 ns

AC ELECTRICAL CHARACTERISTICS (MAX9226)

(Vbp = Vppo = +2.375V to +3.465V, C| = 5pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = Vppo =
+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 xtp 0.6 xtp ns
Low-Level Pulse Width tPwWL Figure 4 0.4 xtp 0.6 xtp ns
Data Valid Before PCLKOUT tv Figure 4 5 ns
Data Valid After PCLKOUT tva Figure 4 5 ns
SERIALIZER AND DESERIALIZER LINK

¢ From Vpp = Vppo = 2.375V when supplies 11,264 x

PUT are ramping up tp
Power-Up Time ns

S — . 4096 x

tPu2 From PWRDN low to high P

Power-Down Time tPwrDN | From PWRDN high to low 2.8 10 us

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: I70T = IpD + IDDO.

Note 5: C| includes probe and test jig capacitance.
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ODD DIN_ _,—\—,_

EVEN DIN_ _\—I—\_
T LT

0DD DOUT_ —,—\—,_

EVEN DOUT_ _\—,—\_
PCLKOUT —\—,—\—,—\_

B L. s 50 T 19 1T s G B

B2, s 150 T HI A i G B

- tp >
trwgk ———» |e—— tpyy —————>
Vi / ViH 3 Vi
PCLKIN /
ViL ViL—
£ . > |-
‘: ts > |- ty
DIN_ Vi
PWRDN "

Vi IS THE MINIMUM HIGH-LEVEL INPUT, AND Vy_ IS THE MAXIMUM LOW-LEVEL INPUT (SEE THE Di

Vi
ViL
)

C ELECTRICAL CHARACTERISTICS TABLE

B3, BeTa A M 7

- tp >
- tpy ————» [———— W —————
Vo ZZ Vo N Vou
PCLKOUT
CLiou VoL VoL 7 \
- typ —_— |[——
DOUT_ Vo Vo
VoL VoL
VoH IS THE MINIMUM HIGH-LEVEL QUTPUT, AND Vg IS THE MAXIMUM LOW-LEVEL OUTPUT (SEE THE DC ELECTRICAL CHARACTERISTICS TABLE)

4. fiF g i i
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BT (EFFIE

(Vpbp = Vbpo = +2.8V, logic input levels = 0 to +2.8V, logic output load CL = 5pF, Ta = +25°C, unless otherwise noted.)
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SUPPLY CURRENT (uA)
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SUPPLY CURRENT vs. SUPPLY VOLTAGE

DINI9:0] = ALL LOW

PCLKIN = 20MHz
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PCLKIN = 10MHz
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SUPPLY CURRENT vs. FREQUENCY
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SUPPLY VOLTAGE (V)
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DINI9:.0] = ALL LOW
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FREQUENCY (MHz)
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MAX9225 POWER-DOWN

SUPPLY CURRENT vs. FREQUENCY
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MAX9225
SUPPLY CURRENT vs. SUPPLY VOLTAGE
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MAX9225
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MAX9226
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SUPPLY GURRENT vs. SUPPLY VOLTAGE

DIN[9:0] = WORST-CASE SWITCHING PATTERN
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SUPPLY GCURRENT vs. FREQUENCY

DIN[S:0] = WORST-CASE SWITCHING PATTERN

MAX9225 toc06
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SUPPLY VOLTAGE (V)

MAXIMN



101Z. 1EIHFE. 10MHzZE20MHz
EITes 5EESLRA

BT (EFFIE(4E)

(Vpbp = Vbpo = +2.8V, logic input levels = 0 to +2.8V, logic output load CL = 5pF, Ta = +25°C, unless otherwise noted.)

MAX9226
SUPPLY CURRENT vs. SUPPLY VOLTAGE
1

DIN[9:0] = WORST-CASE SWITCHING PATTERN
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51 Bl BH(MAX9225)
EL E4 IhaE
1-7, DING-DINO, HE AT RIS A . FEPCLKINAG S0 LT, 100 8RS A M A BFas . Al 171V E
14,15, 16 | DIN9, DINS, DIN7 | 3.465VHF-, P TFHFIGND.
8 PCLKIN FATHBRE A . FEPCLKIN GE# 8 Z 040 _EFHE S I rim A BdE . A FRLEIGND.
9 PWRDN FWrE A . PLILPWRDN{# MAX9225/MAX92263F A Wi, UXZ/PWRDN & &, #aff
HEAE® T/ER. AFFFRIEIGND.
10 SDO- LCDS 8 4780098 i Hi S AH S
1 SDO+ LCDS 88 47509 iy Hi [ AH S o
12 GND .
13 y B IS NG . FHOIpFRI00IpFH B A 55 B BIGND, BN RN gESeiL s, IF B/
po FEL 2 B L VR S A
— EP BURAL . BEPH.
51 Blix BH(MAX9226)
5|8 B Ihak
1 GND H.
2 SDI+ LCDS #4754k [7) AH iy A% -
3 SDI- LCDS 82 4750048 SRR S A i«
4 v B AN . O IpFRIO0.0IpFH B A 25 EOND, HAR A REREITa1E, I HE/NYH
b B  HL U5 | RO
5 PCLKOUT FrATI a4 . EPCLKOUT b T GEH 1F A5 R i) 7017 it SR A %8
6-15 DOUTO-DOUTY | #uumHfrsditt . £PCLKOUTE 5 EIHEFDOUT[9:01%: H Bdfi &%
16 N g E . O pFAO0IpF B A 55 BIGND, AR RESRiT s, 3 i/
DDO HEL 7 B T S L B BB
— EP BRE. K EPH.
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1k . DIN[9:0] ¥ 7E PCLKIN Y b FH i s 87 . 5 47 s
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SDO+/SDO-#i i . MAX9226 fift & 4% 78 SDI+/SDI- 3t 4 it
LCDS{5 % . ff = J5 i 508E F W & 09 5 17 B 40 43 31
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MAXIMN
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INPUT SERIAL
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L [ 71 SERIAL o L LATCH DOUTIS0]
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CONTROL
| [~ PWRDN
— TIMING AND CONTROL PCLKOUT
MAXIMN oL MAXIMN
MAX9225 MAX9226
EL) Lebs

MAX9225/MAX9226 R 1 T HH K ZHFLCDS# O . ElS
T ZHCFLCDS i O R R AT e n & . ZEN
BHERAS R HEFREZM A, Flan, EER—XF
ZA AR AR . BRX TSR St el JHFER
W/ NTFAEGELVDSHE M 1) 4mA 4% .

MAX9225/MAX9226 1E F I Bk

MAX9225/MAX9226 B A B F-DhRE, FER I E] 7 745 1%
B Bk 2 (R AT A A BB . 7R R IS BOR 2 A, MAX9225
R AT R B 0 7 00 R B N B3 R (OH) . 31X 8630 B
B F R E — LR RS . B SR, MAX9226
fift B AR R SRR WS 0 AR AS . AR B i R

B, KB ATEERS EHLE Vpp, MAX92263F A SCWPRAS.
MAXO225 %] 47 8EREE EHJG, R 1.0ps. 1.0psPUg,
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R, WEBEE. 45 MPWRDNAEN, #F 068
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PARALLEL DATA INPUT

PCLKIN m

DIN[9:0]

X

DIN 0 1 2 3

EXAMPLE
INPUT ! ! 0 !

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

NOTE: OH1 AND OH2 ARE OPPOSITE POLARITY.

B5. Z /- FLCDSHi Hin & E

e

PCLKIN S 7718

MAX9225 5 47 & H9 - 17 Hir A B 7E PCLKIN B9 L T AT
B34 T A3 AT A O B A e

PCLKOUT #ti#

MAXO226 i &8 5 1) i H B0 £ PCLKOUT LR B %L, K4
o5 H TR ER R I S

KBr5 LB
P PWRDN{# MAX 9225 #F A KWithi=l, Ik ik—A Mk
55 AIRBIMAX9226. KWz, DLLIFIETAE, 51
SDO+/SDO- X+ FHIAH HL[A] 2 & P A, LCDS %% #% W 48 55 1t
BIE(Vpp- 0.8V) A4 . PWRDN FIFTA % A# M AL,
B HLMAX9225/MAX9226 ) 12 {4 FiL FELIL B 22 3. Sp A B R AIG

IX Z/PWRDN N & Al JAZhDLL, {f H4i%E £ PCLKIN, /3
BHMAXO9226(%) i A2 . 76 DLL A & I 80 aiT, MAX9225

10

RIS LCDSH i . b HL 5 HEE [ A i R 7R 211,264 /B
BRIE, 2R A REBUF A RUYDIN. b S el FERT
FEOLE6. MRIEIE® TAF, 1EPWRDNZE A & H T2 A,
PCLKINZ0UH 46 TAEH T LFa5E

FVpp = 0, LCDSHi H % i FFE FL ] 5 @ P 75

MR (i 2=

Rl e b B A AE — /NI 22, MAX9225/MAX9226 1518
BIEIEH TAE. SR, NARIEIEH TAE, MAX9226f# 5
A0 M BV 5 MAXO225 55 47 i At B (S A (i 22 76 0.2V
ZW.

MAX9226 % 1 28 128 B (Vppo)

MAX9226 1 34755 H B Vppo L HL,  FHL EYER A +1.71V
F+3.465V, DMEEZS1.8VE33VIEEEZEL.
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IN POWER- POWER-UP ANDLINK POWER-  IN POWER-
DOWN _;_ SYNCHRONIZATION DATA TRANSFER | DOWN i DOWN
o i ~ tpwRDN 5 -
PWRDN : :
DIN_ DON'T CARE 1 el N | DON'T CARE;
Low 1 . N Low
DouT- oo :
PCLKOUT HIGH { .. { { { ! HIGH
6. MAX9225/MAX9226 I H8 -5 FE i /7
KBS, PCBEZEFIZHE N
LCDS #Y 5. %38 # 7 2L 100Q M) 22 7 B BT - R 22 70 BT Me 1.5k
P ) HL SO S, R BT A AN S P 2 f /) CHARGE-CUNRENT- | DiSCLANGE
LIMITRESISTOR | RESISTANCE
N GH-
R R S R IR % Vgll_T/TGE 10002 STORAGE > Bﬁggg
KLVTTLALVCMOS 55 5 LCDS {5 S-Fa a8, il St L4248 . P CARROITOR el sy
WFER A MR, HAE S 2N PCBI AR .
K AR AT0. 1pF MO0l pF AR M b B i 7, REF .
55 H#>Vpp M Vppo, /MY FLZS R B i 4 FL
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PG| sss 23 163 EXPOSED PAD VARIATIONS
REF. | MIN. JNOM. [MAX. | MIN. [NOM. [MAX. | MIN. [NOM. | MAX. > =
£5a PIN ID JEDEC
A [0.70 [0.75 |0.80 | 0.70 | 0.75 |0.80 | 0.70 [ 0.75 | 0.680 CODES o Tro T T Tron T
b 102510301035 [020]025 1030 | 020025030 TQ8331 | 025 |070 | 125 | 025 |070 | 125 | 085x45° | WEEC
D 1290 {300 1510 }290 300 310 290 ]300 ] 310 712331 095 [ 110 [125 o095 [110 [125 [ ossxas° [ween-s
E _[290[300)310 1290|300 310|290 ]300 ) 310 T1233-3 095 |110 | 125 [ 095 [ 110 [1.25 | 035x45° | weeD1
3 0,65 BSC. 0.50 BSC 0.50 BSC.
T1233-4 095 | 110 [ 125 | 095 [110 |1.25 | 035x45° | weED-1
L [oss Joss Jo7s Joas Joss Joes {030 [oao [ os0
N p " p T1633-2 095 [ 110 [ 125 [ 095 [110 [125 [oas5xase [ween2
ND 2 3 n T1633F3 | 065 | 080 |095 [ 065 | 080 [095 | 0205x450 | weeD-2
NE 2 3 4 T1633FH-3 0.65 080 095 | 065 0.80 | 095 | 0.225x%x45° |WEED-2
m 1 o Tow [ooe | o Jooz [oms | o Joo oo T1633-4 095 | 110 [ 125 | 095 | 110 | 125 | 0.35x45° |weeD2
o Ty 2O TLE 020 er T1633-5 095 | 110 | 125 | 095 | 110 | 125 | 0.35x45° |weeD2
K Joos | - T - Joos [ - T - Joos[ - T -

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES
3. NIS 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 EITHER A MOLD OR
MARKED FEATURE.
A DIMENSION 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
ﬁ DRAWING CONFORMS TO JEDEC M0O220 REVISION C
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. I .AI I As v,
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. ®' /VI/J‘I/VI

12. WARPAGE NOT TO EXCEED 0.10mm

TME: bACKAGE OUTLINE
8, 12, 16L THIN QFN, 3x3x0.8mm

APPROVAL DOCUMENT CONTROL NO. REV.
—DRAWING NOT TO SCALE— 21-0136 |
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