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Absolute Maximum Ratings (Note 1)

AVDD t0 EP ..o -0.5V to +3.9V Continuous Power Dissipation (Tp = +70°C)

DVDD 0 EP ... -0.5V to +3.9V TQFN (derate 47.6mW/°C above +70°C)............... 3809.5mW
IOVDD 10 EP ..o -0.5V to +3.9V Junction Temperature..........cccccceveiiciieeeciee e

IN+, IN- to EP -0.5V to +1.9V Storage Temperature..........cccccceeeueeee.

All Other Pins to EP ........ccccccviins -0.5V to (Viovpp *+ 0.5V) Lead Temperature (soldering, 10s)

IN+, IN- Short Circuit to Ground or Supply ............... Continuous Soldering Temperature (reflow)...........ccoceeiiiiiicicenne.
Note 1: EP connected to PCB ground.

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.

Package Thermal Characteristics (Note 2)

TQFN
Junction-to-Case Thermal Resistance (6)¢) .......ccvevue.. 1°C/W
Junction-to-Ambient Thermal Resistance (6,4) .......... 21°C/W

Note 2: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

DC Electrical Characteristics

(Vavpbp = Vpvpp = 3.0V to 3.6V, Vioypp = 1.7V to 3.6V, R = 100Q +1% (differential), EP connected to PCB ground (GND), Tp =-40°C
to +105°C, unless otherwise noted. Typical values are at Vaypp = Vbvbp = Viovbp = 3.3V, Ta = +25°C.)(Note 3)

PARAMETER | SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
SINGLE-ENDED INPUTS (ADD_, HIM, I2CSEL, GPI, PWDN, MS)
High-Level Input Voltage VIH1 0.65 x \Y
Viovbb
Low-Level Input Voltage Vi1 0.35x \Y
Viovbb
Input Current lIN1 VN = 0V to ViovpD -10 +20 MA
THREE-LEVEL LOGIC INPUTS (BWS, CX/TP)
High-Level Input Voltage ViH 0.7x Vv
Viovbb
Low-Level Input Voltage VL 0-3x V
ViovbD

Mid-Level Input Current IINM (Note 4) -10 10 MA
Input Current IIN -150 150 MA
SINGLE-ENDED OUTPUTS (WS, SCK, SD, DOUT_, CNTL_, INTOUT, PCLKOUT)

DCS =0’ V'_O(;/gD
High-Level Output Voltage VoH1i | louTt =-2mA : Y

DCS = ‘1’ ViovbD

-0.2
Low-Level Output Voltage v, lour=2ma | 29850 0.3 v
p g oL1 ouT DCS = 1 0.2
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DC Electrical Characteristics (continued)

(Vavop = Vpvpp =3.0Vto 3.6V, Vioypp = 1.7V to 3.6V, R = 100Q +1% (differential), EP connected to PCB ground (GND), Tp =-40°C
to +105°C, unless otherwise noted. Typical values are at Vaypp = Vpvbp = Viovbp = 3.3V, Ta = +25°C.) (Note 3)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Viovbp =
Vo =0V, 3.0V to 3.6V 15 25 39
DCS=0" |v =
IOVDD
1.7Vto 1.9V 3 ’ 13
DOUT_ v
IOVDD =
Vo =0V, 3.0V to 3.6V 20 35 63
DCS=1 |y =
IOVDD
1.7Vto 1.9V 5 10 21
OUTPUT Short-Circuit Current los v mA
IOVDD =
Vo =0V, 3.0V to 3.6V 15 33 50
DCS=0 |y =
I0vDD
1.7V to 1.9V 5 10 17
PCLKOUT v
IOVDD =
Vo =0V, 3.0V to 3.6V 30 o4 7
DCS=1 |y =
I0VDD
1.7V to 1.9V 9 16 32
OPEN-DRAIN INPUT/OUTPUT (GPIOO0, GPIO1, RX/SDA, TX/SCL, ERR, LOCK)
0.7 x
High-Level Input Voltage V| \Y,
9 p 9 IH2 ViovDD
0.3 x
Low-Level Input Voltage \Y, \Y
p 9 IL2 ViovbD
RX/SDA, TX/SCL -100 +5
Input Current lIN2 (Note 5) — MA
LOCK, ERR, GPIO_ -80 +5
Viovpbp = 1.7V to 1.9V 0.4
Low-Level Output Voltage VoL2 louT = 3mA \%
Viovpp = 3.0V to 3.6V 0.3
Input Capacitance CiN Each pin (Note 6) 10 pF
OUTPUT FOR REVERSE CONTROL CHANNEL (IN+, IN-)
. . . Forward channel | Legacy reverse control
30 60
Differential High Output Peak VropH | disabled, channel mode mV
Voltage (V|Nt) - (VIN-) .
Figure 1 High immunity mode 50 100
. . Forward channel | Legacy reverse control
-60 -30
v
9 IN IN Figure 1
High immunity mode -100 -50
Single-Ended High Output Peak Forward channel | -C9acY reverse control |, 60
ingle-Ended High Output Pea VRosH orward channel | ool mode "y
Voltage disabled
High immunity mode 50 100
Legacy reverse control
Single-Ended Low Output Peak Forward channel gacy -60 -30
VRoSL . channel mode mV
Voltage disabled
High immunity mode -100 -50
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DC Electrical Characteristics (continued)
(Vavpbp = Vpvpp = 3.0V to 3.6V, V|oypp = 1.7V to 3.6V, R| = 100Q +1% (differential), EP connected to PCB ground (GND), Tp =-40°C

to +105°C, unless otherwise noted. Typical values are at Vaypp = Vpvbp = Viovbp = 3.3V, Ta = +25°C.) (Note 3)

PARAMETER | symBoL | CONDITIONS . MIN  TYP  MAX | UNITS
DIFFERENTIAL INPUTS (IN+, IN-)
Activity detector medium 60
Differential High Input Threshold | Figure 2 Threshold, (0x0B D[6:5] = 01) iy
(Peak) Voltage (V|N+) - (VIN-) IDH(P) Activity detector low 475
Threshold, (0x0B D[6:5] = 00) '
Activity detector medium 60
Differential Low Input Threshold v Figure 2 Threshold, (0x0B D[6:5] = 01) -y
(Peak) Voltage (ViN+) - (VIN-) IDLP) Activity detector medium 475
Threshold, (0x0B D[6:5] = 00) ’
Input Common-Mode Voltage
V 1 1.3 1.6 \Y
((VIN*) + (VIN-))/2 CMR
Differential Input Resistance RN 80 100 130 0
(Internal)
SINGLE-ENDED INPUTS (IN+, IN-)
) ) Activity detector medium threshold, 43
Slngle-Ended ngh |npUt (OXOB D[65] = 01)
Threshold (Peak) Voltage, VisHp) Activity detector low threshold mv
(VINt) - (VIN-) ’ 33
(0x0B D[6:5] = 00)
) Activity detector medium threshold,
Slngle-Ended Low |npUt (OXOB D[65] = 01) -43
Threshold (Peak) Voltage, V| mV
Vin+) - V( _ ) 9 ISL(P) Activity detector medium threshold,
(VIN*) - (VIN-) -33
(0x0B D[6:5] = 00)
Input Resistance (Internal) R| 40 50 65 Q
POWER SUPPLY
2% Spread C|_ = 5pF 131 164
BWS =low, | active C_ = 10pF 136 169
fPCLKOUT = Spread CL = 5pF 122 153
16.6MHz spectrum
disabled CL = 10pF 127 158
2% spread C|_ = 5pF 144 179
Total Supply Current (AVDD BWS = low, | active C_ = 10pF 153 189
+ DVDD + I0VDD) (Note 7) lwcs fPCLKOUT = mA
Spread =
(Worst-Case-Pattern, Figure 3) 33.3MHz S:)J(;i?rum Cu =5pF 133 167
disabled CL =10pF 142 177
2% spread C|_ = 5pF 175 216
BWS =low, | active CL = 10pF 190 233
frclkouT = | s =
pread CL = 5pF 159 197
66.6MHz spectrum
disabled C|_ = 10pF 174 214
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DC Electrical Characteristics (continued)
(Vavpbp = Vpvpp = 3.0V to 3.6V, V|oypp = 1.7V to 3.6V, R| = 100Q +1% (differential), EP connected to PCB ground (GND), Tp =-40°C

to +105°C, unless otherwise noted. Typical values are at Vaypp = Vpvbp = Viovbp = 3.3V, Ta = +25°C.) (Note 3)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
2% spread CL = 5pF 212 255
BWS = low, | active C = 10pF 234 278
frcLkouT =
104MHz Spread CL = 5pF 190 228
spectrum
disabled Ci = 10pF 212 251
2% spread CL = 5pF 154 191
Total Supply Current (AVDD BWS = mid, | active CL = 10pF 164 203
+ DVDD + IOVDD) (Note 7) wcs | fPCLKOUT = | Spread - mA
(Worst-Case-Pattern, Figure 3) 36.6MHz s;)ectrum CL = 5pF 143 17
disabled CL =10pF 154 189
2% spread C| = 5pF 231 277
BWS = mid, | active CL = 10pF 257 305
fPCLKOUT = | Spread CL = 5pF 209 249
104MHz spectrum
disabled CL =10pF 234 277
Sleep Mode Supply Current lccs 70 265 MA
Power-Down Current lccz PWDN = GND 20 195 pA
ESD PROTECTION
Human body model, Rp = 1.5kQ, 48
Cs = 100pF -
IEC 61000-4-2, Rp = | Contact discharge *10
IN+, IN- (Note 8 \Y ’ kV
(Note ®) ESD 3300, Cg = 150pF | Ai discharge 412
ISO 10605, Rp = 2kQ, | Contact discharge +10
Cg = 330pF Air discharge 120
. Human body model, Rp = 1.5kQ,
All Other Pins (Note 9) VEsSD Cs = 100pF 4 kV
Maxim Integrated 10



AC Electrical Characteristics

(Vavop = Vbvpp = 3.0V to 3.6V, Vioypp = 1.7V to 3.6V, R = 100Q +1% (differential), EP connected to PCB ground (GND), T =-40°C
to +105°C, unless otherwise noted. Typical values are at Vaypp = Vpvbp = Viovbp = 3.3V, Ta = +25°C.) (Note 10)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
PARALLEL CLOCK OUTPUT (PCLKOUT)
BWS = low, DRS = ‘1’ 8.33 16.66
BWS = low, DRS = ‘0’ 16.66 104
Clock Frequency foeLKOUT BWS = mfd, DRS =1’ 18.33 36.66 MHz
BWS = mid, DRS =0’ 36.66 104
BWS = high, DRS = ‘1’ 6.25 12.5
BWS = high, DRS = ‘0’ 12.5 78
Clock Duty Cycle DC tHigr/tT or tLow/tT (Note 6) 40 50 60 %
Period jitter, peak-to-peak, spread off,
Clock Jitter ty 3.12Gbps, PRBS pattern, Ul = 1/fpcLkouT 0.05 ul
(Note 6)
I2C/UART PORT TIMING
I2C/UART Bit Rate 9.6 1000 kbps
Output Rise Time tR 30% to 70%, €= 10pF to 100pF, 1kQ 20 150 ns
pullup to Viovpp
Output Fall Time te 70% to 30%, €= 10pF to 100pF, 1kQ 20 150 ns
pullup to ViovpD
I2C TIMING (Figure 4)
Low f range:
(I2CMSSC1I:BT =go10, I2CSLVSH = 10) 9.6 100
SCL Clock Frequency fscL lecé;fﬁg_'i_é?rn?& I2CSLVSH = 01) >100 400 kHz
High f. range:
(|2gCMSéCT|13T =g111, 12CSLVSH = 00) > 400 1000
Low 4.0
START Condition Hold Time tHD:sTA | fscL range Mid 0.6 us
High 0.26
Low 4.7
Mid 1.3
Low Period of SCL Clock tLow fscL range - \</I:C3)\\//?l?lo=te1 171\)/ to 0.6 us
9 Viovpp = 3.0V to 05
3.6V
Low 4.0
High Period of SCL Clock tHIGH fscL range Mid 0.6 us
High 0.26
N Low 4.7
z:triﬁ)a_tr?::TART Condition tsusTa | fscy range Mid 06 us
High 0.26

Maxim Integrated
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AC Electrical Characteristics (continued)
(Vavpbp = Vpvpp = 3.0V to 3.6V, V|oypp = 1.7V to 3.6V, R| = 100Q +1% (differential), EP connected to PCB ground (GND), Tp =-40°C

to +105°C, unless otherwise noted. Typical values are at Vaypp = Vpvbp = Viovbp = 3.3V, Ta = +25°C.) (Note 10)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Low 0
Data Hold Time tHD:DAT | fscL range Mid 0 ys
High 0
Low 250
Data Setup Time tsu:paT | fscL range Mid 100 us
High 50
Low 4.0
Setup Time for STOP Condition tsu:sto |fscL range Mid 0.6 us
High 0.26
Low 4.7
Bus Free Time tBUF fgcL range Mid 1.3 us
High 0.5
Low 3.45
Mid 0.9
Data Valid Time tvD:DAT | fscL range \</|§)\\//?l?lo=te1 172\)/ o 0.55 ys
High
Viovpp = 3.0V to 045
3.6V '
Low 3.45
Mid 0.9
Data Valid Acknowledge Time tvp:ack | fscL range !'g\\//[()'\Dl;; 173\)/ to 0.55 Ms
High
Viovpp = 3.0V to 045
3.6V ’
Low 50
Pulse Width of Spikes ¢ f range Mid 50 ns
Suppressed SP scL rang Hiah s
19
Capacitive Load Each Bus Line Cp 100 pF
SWITCHING CHARACTERISTICS
20% to 80%, DCS = ‘1", C_ = 10pF 0.4 2.2
Viovpp = 1.7V to o -
PCLKOUT Rise-and-Fall Time, o 19V (Note ) DCS =0, C_ = 5pF 0.5 2.8 o
: R: 'F
Figure 5 20% to 80%, DCS='1, C_=10pF | 0.25 18
Viovpp = 3.0V to -
3.6V (Note 1) DCS =0, C_ = 5pF 0.3 2.0
20% to 80%, DCS =1, C__ = 10pF 0.5 3.1
Viovpp = 1.7V to o -
Parallel Data Rise-and-Fall Time, o t 1.9V (Note 1) DCS =°0’, C = 5pF 0.6 3.8 s
. R tF
Figure 6 20% to 80%, DCS =“1", C|_ = 10pF 0.3 22
Viovpp = 3.0V to —
3.6V (Note 6) DCS =0, C_ = 5pF 0.4 2.4
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AC Electrical Characteristics (continued)

(Vavop = Vpvpp =3.0Vto 3.6V, Vioypp = 1.7V to 3.6V, R = 100Q +1% (differential), EP connected to PCB ground (GND), Tp =-40°C
to +105°C, unless otherwise noted. Typical values are at Vaypp = Vpvbp = Viovbp = 3.3V, Ta = +25°C.) (Note 10)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Spread spectrum 6960
enabled
Deserializer Delay tsp (Note 14) Figure 7 Bits
Spread spectrum 2160
disabled
Rgverge Control Channel Output R N.o forward channel data transmission, 180 400 ns
Rise Time Figure 1
Revefse Control Channel Output te N.o forward channel data transmission, 180 400 ns
Fall Time Figure 1
Deserializer GPI to serializer GPO (cable
GPl'to GPO Delay tePio delay not included), Figure 8 350 HS
Spread spectrum
3
enabled
Lock Time tLock Figure 9 ms
Spread spectrum 9
disabled
Power-Up Time tpy Figure 10 3.5 ms
I12S/TDM OUTPUT TIMING (Note 6)
fws = 48kHz or 1.2e-3 1.5e-3
tws = 1/fws, 44 1kHz xtws  Xtws
(cycle-to-cycle), " -
WS Jitter tiws | rising-to-falling fys = 96kHz 1)('?9 3 2? 3x 1 s
edge or falling-to- WS WS
rising edge f = 192kHz 1.6e-3 2e-3x
WS Xtws  tws
Nsck = 16 bits, 13e-3x 16e-3 x
fsck = 48kHz or t t
tsck = 1fsck 44 1kHz SCK— SSCK
. . cycle-to-cycle), -
SCK Jitter (2-Channel 125) tisck 1 iis¥ng-to-ri;ng) nscK = 24 bits, 39e-3x 48e-3x| ns
edge fsck = 96kHz tsck  tsck
ngck = 32 bits, 0.1x 0.13x
fsck = 192kHz tsck tsck
Nsck = 16 bits, 52e-3x 64e-3 x
fsck = 48kHz or t t
tsck = 1fsck, 44.1kHz SCK 'seK
SCK Jitter (8-Channel TDM) figop | \CyCletocycle), = 24 bits, 156e-3 19263 | ns
rising-to-rising f = 06KHz t xt
edge SCK SCK SCK
ngck = 32 bits, 04x 0.52x
fsck = 192kHz tsck tsck
Audio Skew Relative to Video task Video and audio synchronized 3xtws 4xtws us
) i CL =10pF, DCS =1 0.3 3.1
SCK, SD, WS Rise-and-Fall Time tr, tF 20% to 80% ns
C_L=5pF,DCS =0 0.4 3.8
Maxim Integrated 13



AC Electrical Characteristics (continued)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

(Vavop = Vpvpp =3.0Vto 3.6V, Vioypp = 1.7V to 3.6V, R = 100Q +1% (differential), EP connected to PCB ground (GND), Tp =-40°C

to +105°C, unless otherwise noted. Typical values are at Vaypp = Vpvbp = Viovbp = 3.3V, Ta = +25°C.) (Note 10)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SD, WS Valid Time Before SCK t ¢ -1k Fiqure 11 0.20 x 0.5 x ns
(2-Channel IZS) DVB1 SCK SCK: 19 tsck tsck
SD, WS Valid Time After SCK ¢ ¢ - 1f Fiqure 11 0.20x 0.5x ns
(2-Channel |2S) DVA1 SCK SCK: g tsck tsck
SD, WS Valid Time Before SCK ¢ " =1k Fiqure 11 0.20 x 0.5 x ns
(8-Channel TDM) DvB2 SCK sck ™9 tsck tsck
SD, WS Valid Time After SCK t ¢ =1k Fiqure 11 0.20 x 0.5 x ns
(8-Channel TDM) Dvaz | tsck = Uisck: M9 tsck  tsck

Note 3: Limits are 100% production tested at Tp = +25°C. Limits over the operating temperature range are guaranteed by design

and characterization, unless otherwise noted.

Note 4: To provide a mid level, leave the input open, or, if driven, put driver in high impedance. High-impedance leakage current

must be less than £10pA.
Note 5: Iy MIN due to voltage drop across the internal pullup resistor.
Note 6: Not production tested. Guaranteed by design.

Note 7: HDCP not enabled (MAX9280 only). IOVDD current is not production tested. See Table 24 for additional supply current

when HDCP is enabled
Note 8: Specified pin to ground.
Note 9: Specified pin to all supply/ground.
Note 10: Not production tested, guaranteed by bench characterization.
Note 11: The 12C bus standard t| oy (min) = 0.5ps.
Note 12: The I2C bus standard typ-paT (max) = 0.45us.
Note 13:.The 12C bus standard typ-ack (max) = 0.45ps.

Note 14: Measured in serial link bit times. Bit time = 1/(30 x fpcLkN) for BWS = ‘0’ or open. Bit time = 1/(40 x fpcLKIN)

for BWS =1’

Maxim Integrated
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SRV T (E4FIE

(Vavop = Vpvbbd = Viovpp = 3.3V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT (mA) SUPPLY CURRENT (mA)

SUPPLY CURRENT (mA)

Maxim Integrated
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200
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SUPPLY CURRENT
vs. PCLKOUT FREQUENCY (BWS = 0)

[ COAXM

T T T
PRBS ON, SS OFF,

ODE

MAX9726 toc01

/|

EQON

A
/
LA

/

/|

/

<

/|

/

ANAN

I

A

[ EQOFF | |

5 15 25 35 45 55 65 75 85 95 105
PCLKOUT FREQUENCY (MHz)

SUPPLY CURRENT
vs. PCLKOUT FREQUENCY (BWS = OPEN)

[ COAXM

T T
PRBS ON, SS OFF,

/|

ODE

MAX9726 toc03

A

/

4
/

/]
e

e

// 4
/T EQOFF
|
15 30 45 60 75 95 105

PCLKOUT FREQUENCY (MHz)

SUPPLY CURRENT
vs. PCLKOUT FREQUENCY (BWS = 1)

T T
PRBS ON, EQ ON,

MAX9726 toc05

- COAX MODE /
AN
SSON // //

e

/
Payd
/AN

/-

SS OFF
|

5 20

35

50

65 80

PCLKOUT FREQUENCY (MHz)
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

SUPPLY CURRENT
vs. PCLKOUT FREQUENCY (BWS =1)
1 1 g
PRBS ON, SS OFF, £
- COAX MODE // g
/

/
vl

>
/]

.
// EQOFF

/‘,

5

20 35 50 65 80
PCLKOUT FREQUENCY (MHz)

SUPPLY CURRENT
vs. PCLKOUT FREQUENCY (BWS =0)
11 1 3
| PRBS ON, EQ ON, Jg
COAX MODE ) I
///
// / /
| SSON 1 A
V/ /,/
v
7 /‘ /
/| P
A\
[—1—SS OFF

5

VS.

15 25 35 45 55 65 75 85 95 105
PCLKOUT FREQUENCY (MHz)

SUPPLY CURRENT
PCLKOUT FREQUENCY (BWS = OPEN)

MAX9726 toc06

T T
PRBS ON, EQ ON,
COAX MODE

/|
| /
a

/

/
SSON /
P
“

/Y

.

iy

vy

4
// //ﬂ

/——ssoFF

30 45 60 75 90 105
PCLKOUT FREQUENCY (MHz)
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

BLRY T (B4 (5E)

(Vavop = Vpvbbd = Viovpp = 3.3V, Ta = +25°C, unless otherwise noted.)

OUTPUT POWER SPECTRUM OUTPUT POWER SPECTRUM
vs. PCLKOUT FREQUENCY (VARIOUS SPREAD) vs. PCLKOUT FREQUENCY (VARIOUS SPREAD)
10 . 10 o
0  fpcLkou = 33.3MHz f£ 0 . fecLkour = 66.7MHz | £
" 2 2
_ 10 | 0% SPREAD - T T 1F _ 10 F—owsprea T
g 20 i g 20 ‘
x 30 A Y\ & 30 i, (Y
» \ » 1 A
o o
5 50 / \ 5 5 / ||
E f / E / JANL
> .60 ﬁ V. 3 60
3 ' 3 \/
-70 -JH# -70 ﬂ vl
s [ \ 2H 80
- 2% SPREAD — 4% SPREAD - I~ 2% SPREAD 7/
90 | | | | | | 90 | | | 4% SPREAD
31.0 315 32.0 325 33.0 335 34.0 345 350 355 62 63 64 65 66 67 68 69 70 T1
PCLKOUT FREQUENCY (MHz) PCLKOUT FREQUENCY (MHz)

MAXIMUM PCLKOUT FREQUENCY
vs. COAX CABLE LENGTH (BER = 10-10)

10 2
T
=
Pey OPTIMUM PE/EQ
=Z 40 I
w
2
: |
& 50 NO PE, 10.7dB EQ
[T
-70 ‘
BER CAN BE AS LOW AS 10-'2 FOR
o LCABLE LENGTHS LESS THAN 15m
0 5 10 15 20 25

CABLE LENGTH (m)
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

S| E
w o w
TOP VIEW c N o x w5 e~ 5 S oy @
EEEEE5SEEEE5E5 65 5§
© © 0 0 0 O O O o o o © o ©
o o0 o0 0 0o o0 o0 o0 o0 o0o00
1421141} 1400 1301 13811371361 135} 1341 331 1321 1311130 (29
DOUT10 |43 {28 | DOUT24
IovDD |44’ rmnn s 127 ] 1ovop
DOUTY |45 126 | pouT2s
DouTs |46 | | 125 | pout2s
DoUTY |47 i 24 | DOUT27/CNTL1
DOUTG |48 3 123 | DOUT28/CNTL2
DOUTS 74797: ! MAX9276 : Léé SD/HIM
DOUT4 |50 | MAX9280 § 121 | sck
DouTS 51} | 20| ws
pout2 |52 (19| Lock
DOUT1 |53 118 | ERR
DOUTO |54 | EP§ 117 | PwoN
AVDD 55: e ‘:16 TX/SCL
CXITP |56 ] 15 [ RxisDA
1ii2iiatiatis i i7iisiioli0lini2l 3]
w N o - 2 w (=] + (72 = o <
gE57FE8222EF 8¢
g E S & S
"3 = =
= & &
= TQFN
*CONNECT EP TO GROUND PLANE
5| B3t ER
E1L: B Ihhk
1 ENABLE RETERFTMEEERAN, NBTREEP, EENABLERE A B8, F4PCLKOUT DOUT_%1
CNTL_ % it ; ENABLERE A& B0, EPCLKOUT, DOUT_FICNTL_EBF =S,
ANVIRESSER P Urm B/ IE RN, A THREEP, £ B M %M = (PWDN = 1§ £ F) KRS R {E
HADD2FIAN, LBEBEMLEINTOUTSH H
2 INTOUT/ADD2 | ADD2: L HEFsiMXWE=N(PWDN = RBEF)KEN, $HFEMNE, BAKR2, BII30kQHBFEFINTOUT/
ADD2#E#EZIOVDD, BWEEBASHE,; REFEK, BARKBE,
INTOUT: RFAVRSFHERPEHEE, ERAVRSFHFRE, INTOUTERL
3 GPI BABMAN, RIWTREEP, #HECGPO(SINT) M H RGPk,
4 12CSEL 2CiE R, mHIBEEODIERBAN, AW TREEP, 12CSEL = & B8, ®HFI2CHED; 12CSEL=1&
BER, ®wEUARTEDO,
5 GPIO0 TR BB A A/, AEEITe0kQB R ER ZEIOVDD,

Maxim Integrated
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51 BEDI5E AR (£5)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

Bl B IhéE
6 BWS CHIAREEEEREAN, GBETEEBHENBWSIRE B BE, BWS=1RBEN, H24MER, BWS
= SHEEH, A32UERX,; BWS = FER, AEHEER,
3.3VHEILERE, # H0.1uFF0.001uFE REAVDDE R EEP, ERRER RGN E, NERER
7,55 AVDD AVDD
8 IN+ EFE E /WAL B ITHH
9 IN- B R /N BT .
10 MS BREF, AP FREEP, MS = RBEEN, EHREAER, MS= SHTN, EEZHRER,
WEEREESH /AR R A, RSB TREEP, L BEHMXEERXN(PWDN = REE)IKEN, 1A
ADD1#IN, LEBEEMMHRECNTLIHEH,
11 CNTL3/ADD1 | ADD1. E®ENsMXMERX(PWDN = RBFE)IKREN, PEME, SNK2, BIL30kQHEIFCNTL/
ADD1%#ZIOVDDRB A S BE, REFREEAREE,
CNTL3: XEZE#HHER(BWS = FB)T# B, #aEHDCPE, CNTL37 0% (X RMAX9280),
12 GPIO1 AR BB A N/, AEBi@IT6e0kQ B LR EIOVDD,
33VEFHEE, FFEO.1PFFO0.001uFEFEDVDDEREEP, BARBSERRANE, NEEER
13 DVDD DVDD
RN RIS SHH /M UERB N, RBTHEEP, L BITHMXB#E X (PWDN = K EF)KREHEHD
ADDO#I A, LH/5 BB ECNTLOR L,
14 CNTLO/ADDO | ADDO: L EBsM XM= (PWDN = RBE)VKEN, HEMAE, 2REK2, BIT30kQEEBCNTLO/
ADDO##ZEIOVDD, BASHE, REFK, BAHRBEFE,
CNTLO: REZEH#ENX(BWS = FEB)TEM, #EHDCPE, CNTLOTIZ (X FRMAX9280),
UART# I/I2C BT HIB B N/ H, AE0@Z30kQEME £+ ZI0VDD, 38 HI2CSEL L B8 8RS #R
Eo
15 RX/SDA RX/SDAREEF RIS, TE LW HHE,
RX. =|1788UARTHIHI N,
SDA: SB1T8I2CEN/MHL A EIRE N /H o
UARTH: W/I2C B T 8B BN /B i, MEBIBIT30kQ B BE EH EIOVDD, I4EMHI2CSEL £ 8BS BOIR 7S
Eo
16 TX/SCL TX/SCLEBFRE=E, SE LB,
TX: ®{TRUARTH S,
SCL. HTRIZCEHN/MNLBIET$hE N /5 o
17 PWDN REBEEERXHBAN, NP TREEP, KPWDNE AHRELH, HEAXHER, MUEREHE,
18 ERR REDEHE, REBENA/FAREETF RS L, AEBEII0kQEE LHEIOVDD,; PWDNAKEFE
B, ERRASBEE,
RIRF RS HE, RIBITI0KQBE LR EIOVDD, LOCK = S8, FRRPLLEHBMSEFEE1T
19 LOCK FIMFRHFEZXFF, LOCK = {KBER, RRPLLEEYE, SZEALINHEHRNETFHR, PWDN =K

BEE, LOCKA®BE,

Maxim Integrated
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51 BEDI5E AR (£5)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

E1L:

B

Ihik

20

WS

I2S/TODMFE B RN/, & BEERI2SH (78 S 23 2 B9 4h) . AUDIOMODERI B 418, FWSHA
mAN, A TREGND, BELIMFRHEWS (RFEREN T,

21

SCK

12S/TOME fTESSh A /B, e B 1R 28125 H (% &8 28 4R it B3 4) , AUDIOMODERIE 418, 3§SCKEK
AN, REBTHREGND, BIFIMBRHWS (REREFH),

22

SD/HIM

12S/TDM & T8 B /B L HER B A,

£ B HMXETER(PWDN = [RBF)RENIEAHIMBAN, A THREEP; LH/EENRESDER
H:IIO

HIM: E®BEHMXUER(PWDN = B E)KEE, SFHIGHIMMEIAME, SBEFR, BIFZ30kQ
BIRSD/HIMERZZIOVDDREA S B, RFFBRBEAREFE, LBEITEHIGHIMMIEE N RE
&, BT8P HHIGHIMMAIUR E A1 EE,

SD: #1Eb12S/TDM%ES & 478038, ESDAEMMEG/HER L, EFEPCLKOUTES B H B, 1
HDCPRY #1710 B (X FRMAX9280) 0

23

DOUT28/CNTL2

HFTBE/MBEFHESHE, EAEPCLKOUTESBAR.

241X (BWS = {IREBF) T, DOUT28/CNTL24RFF A SR,

DOUT28N A2 KK (BWS = S BE) T A, EEHDCPE, DOUT28R 1% (MAX9280),
CNTL2N A B H RN (BWS = FE)TEMA; EaEHDCPE, CNTL27H0%(MAX9280),

24

DOUT27/CNTLA

FAREMBERES AL, EREPCLKOUTE S BHER,

24HI R (BWS = £ BF)T, DOUT27/CNTLIRIFAEMAS,

DOUT27X #3201 (BWS = & BF) 68, B AEHDCPES, DOUT27 0% (MAX9280),
CNTLURZE B #HR(BWS = FFE) T M, £4EHDCPE, CNTL1ZRAIZ(MAX9280),

25, 26,
28-31

DOUT[26:21]

FiIT8EH L, EAMEPCLKOUTIES BER, EAEHDCPE #1712 (MAX9280), DOUTI26:211X %32
UM EFREXBWS = S BFHFB)TEMA; 24RHXT, DOUT26:211RFSHES,

27,44

I0VDD

I/O#R, 1.8VEI.IVEEI/OHF, F H0.1uFF0.001uF B EKIOVDDE B EEP, BERERITEMH K
&, NBAEFIEIOVDD,

32

DOUT20/DE

HATEIE/B G Ea R, EFNEPCLKOUTES BER, LRERIAAFTEERT,
fEAEHDCPEY s 4 F 3 i =X (BWS = FFBX)BY, 88 44 s A 1 (MAX9280),

33

DOUT19/VS

FITEIE/AESHE L, EAEPCLKOUTES BER; LHERINAFTERE T,
EREHDCPE S A F 2 RN (BWS = 288, 4855 B 5% H (MAX9280),

34

DOUT18/HS

FITEEATRESH L, EANEPCLKOUTES BER; LHERINAFTERET,
EREHDCPE S A F 2 R X (BWS = 288, 4817 B H (MAX9280),

Maxim Integrated
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51 BEDI5E AR (£5)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

Bl 2™ e
35, 36,
3843, DOUT[17:0] FiITHERG L, EMEPCLKOUTES BB, #FaEHDCPH #1702 (MAX9280),
45-54
37 PCLKOUT FAFDOUTI28:01893F fT0 spim t, HTEEHEFE S —BHFHE A,
56 CX/TP ZHEERBBE/MRELEERAN, FAVEEFTSER,
. Ep RIER, EPRSEEESRGH, WRBITIILEIGEPERZEPCBEM X, MKEHH, RIEEGH
BERMEE,
sk
TheetEE
PCLKOUT
N M ﬂ\ll_l‘ CORPLL | MAX9276/
ENABLE MAX9280
v v \ : (m)\((ezso 5
<DouTr70) RGB[17:0] RGB y ONLY) ¥ v X/
RGB[23:18] - ' HOCP | P
~ DOUT[26:21] (30-BIT OR 9b10b) VIDEO DECRYPT ,
- A A : IN+
~_ DOUT18/HS HS ~ |Hs ; : )
~ DOUT19/VS vs se |l< VS ' : s | SERWAL | CMLRX
= DOUT20/DE DE ~loe 10 AND EQ IN-
-< -< PARALLEL
vy 8b/10b OR
Zﬁ.’“&%m DOUT[28:27] | | Hoce | Hoce w100
sren| T SR
-— 1 | ONTL2:1] ?‘,NTL[3 ) : DESCRAMBLE
(9b10b) : A B |
CNTLO/ADDO - 2
- CONTROL | _ | (9b10b) N
<CNTL3/ADD @b100) [ > TX
CNTLO, CNTL3 | AcB HDCP | _ REVERSE
(9b10b) 12S/TDM | DECRYPT [ CONTROL
P T e CHANNEL
. ADDI[2:0] icc
DATA ,
¢—»| DESCRIPTION | { UART/IZG I— CONTROL  [-— ADD(20]
REGISTERS A A A A A A A A
INTOUT/ sDHM |sck  |ws |epi |ePio_|Tx/ |Rx/ |i2csEL PWDN | MS |BWS
YADD2 Y v v Y ¥scL VSDA

Maxim Integrated
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

N+ RL/2
MAX9276
MAX9280
Vop
REVERSE
CONTROL-CHANNEL N- VoMR
TRANSMITTER RL/2
IN+ IN-
VeMR
IN IN+
VROH - oo
09XVROH----f----
01XVROH - /L ___ i
(IN+) - (IN-)
—» R -

E1. R 558 2

RL/2 IN+
AYAAY +
RL2 TVID(P) N
ViN+ /\/\/\/ i -
—y Y CIN
" T
— VIN- - -
VD) = | ViN+ - VIN- |
= VemR = (Vine + ViNG)2

B2, ZREN Wit B
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MAX9276/MAX9280
3.12Gbps GMSLfZ & 28,

T EHESTPHEIAN X FH1TH H

PCLKOUT

DOUT.

NOTE: PCLKOUT PROGRAMMED FOR RISING LATCH EDGE.

B3, mEBE M

STOP
CONDITION
P)

ACKNOWLEDGE
A)

BITO
(RW)

BIT6
(A6)

BIT7
MSB
(A7)

START
CONDITION
)

PROTOCOL

tHIGH

------------VjovpD X 0.3

----------f- Viovpp X 0.7

B4. 2CHFZ#

—
2
(@)
x
|
O
o

E5. HiTh % E R

22
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

E6. Frdi L. T FERYE]

'@«—— SERIALWORD LENGTH —

SERIAL WORD N SERIAL WORD N+1 SERIAL WORD N+2
) M M
| \FIRSTBIT LASTBIT/ | § §
DOUT._ | >< PARALLEL WORD N-2 >< PARALLEL WORD N-1 >< PARALLEL WORD N

- tsb

NOTE: PCLKOUT PROGRAMMED FOR RISING LATCHING EDGE.

E7. RE SIS

DESERIALIZER VIH_MIN

GPI
VIL_MAX

—> tgpI0 *—

— - GPIO

VOH_MIN
SERIALIZER

GPO

E8. GPIEGPOE By

Maxim Integrated
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= (00000

-t

LOCK

tLock

PWDN MUST BE HIGH

B9, gi77 e

IN+/-

IEEEEREE

PWDN

LOCK

ViH1

VoH

E10. £ Bzhf

WS

SCK

: _tovg_

. tova_ ! tovB_ .

tDvA

-

I

E11. B H12Sh 72 %

Maxim Integrated

MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

1275 AR
MAX9276/MAX9280f& % 28§ 5MAX9275/MAX9277/
MAX9279/MAX9281 £ fT88 B I F A, M Al & ISR B8 1%
HWINAE, M T 3RAEMAXI249-MAX9270& 5T th 4% & 1K
BITHEBGMSL)EYH, SEECGMSLBHEXFRANYT
REEARNEREBRTIEE, MAXI280E R HEFHR R
P (HDCP), MAX92763%H ItbTh &,
W1omE B BN, BERNFERBTEREBEXRTIA
3.12Gbps, ZEAMERF7EFEHER T, B AHHH
1 9104MHz; E2MERT, & AXHH £ A78MHz,
B XFNBERGEREFEERTEMNE RSN A,
MQVGA (320 x 240)5)1920 x 720, HE F = 5 i &E (24
N¥E). B BRENEGEZ RS, IDMERXT, RBF
5718 38 X L -PCM 2SR5 fl & % /\ i iE #9L-PCM,
X FB2kHzE192kHZ R # X, RFRE NS E3207,
AN EBEEEGMSLB TS MM E/RMEBE, THX
EKENEHER, RodBaEi,

LCH Bt B ERTHRNMBBTHE, FTi&
BINEFFE, BHEEETHFTHITHDCPI gE(1X R
MAX9280), UCTT i F 5 M EE— = L & H A MuC
R FHEEAN, EHBREREERMN THERN, BXRER
f# BI2CHGMSL UARTIHMI, SBEXFERB - E XK
UARTH#Y, UARTIM L X B &M T RIS, MI2CIEAtEN
TidfE,

RBUEEFY R, BRERITHEHHNEM, BTRABL
ISO 10605F01EC 61000-4-2 ESDIRIF#r A,

B F ARGt

FTHEEBATREBRBBN IS, EEAELATEIE
B EE B, MAX9276/MAX9280 1R 7 88 # ik & H &
N TR B fTesssfrtbit, B, BTEEEREESN
SF b3 DUR A8 BE S BIMAX9276/MAX9280 41k, {£—28
AR TN, MBS ABNEG, BBINKIN
2 Ut BADDI2:01FICX/TPEI N IR B (W& 1F015R2), BN
B8 B 3 7 880x00F00x01 A F R T 88 fF it
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

®1. FERBIALBIZE (N F26F1527)

REGISTER POWER-UP POWER-UP DEFAULT SETTINGS
ADDRESS DEFAULT (MSB FIRST)
(hex) (hex)
SERID = XX00XXO0, serializer device address is determined by the state of the ADD[2:0]
0x00 0xXX inputs at power-up (Table 2)
RESERVED =0
DESID = XX01XXX, deserializer device address is determined by the state of the CX/TP and
0x01 0xXX ADDI[2:0] inputs at power-up (Table 2)
CFGBLOCK = 0, Registers 0x00 to Ox1F are read/write
SS = 00, spread spectrum disabled
AUDIOMODE = 0, deserializer sourced WS, SCK
0x02 Ox1F AUDIOEN I2S/TDM channel enabled
PRNG = 11, automatically detect the pixel clock range
SRNG = 11, automatically detect serial data rate
AUTOFM = 00, calibrate spread modulation rate only once after locking
0x03 0x00 RESERVED =0
SDIV = 00000, auto calibrate sawtooth divider
LOCKED = 0, LOCK output is low (read only)
OUTENB = 0, Output enabled
PRBSEN = 0, PRBS test disabled
0x04 0x07 SLEEP = 0, Sleep mode deactivated (see the Link Startup Procedure section)
INTTYPE = 01, base mode uses UART
REVCCEN = 1, reverse control channel active (sending)
FWDCCEN = 1, forward control channel active (receiving)
I2CMETHOD = 0, 12C master sends the register address
HPFTUNE = 01, 3.75MHz equalizer highpass filter cutoff frequency
0x05 0x29 PDEQ = 0, equalizer enabled
EQTUNE = 1001 10.7dB equalization
DISSTAG = 0, outputs are staggered
AUTORST = 0, error registers/output auto reset disabled
DISGPI = 0, Enable GPI to GPO signal transmission to serializer
GPIIN = 0, GPI input is low (read only)
0x06 0x0A GPIO10UT = 1, Set GPIO1 to high
GPIO1IN = 0, GPIO1 input is low read only)
GPIOOOUT = 1, Set GPIOO to high
GPIOQin = 0, GPIOOQ input is low (read only)
0x07 0x54 RESERVED = 01010100
RESERVED = 00110
DISDEFILT = 0, DE glitch filter enabled
0x08 0x30 DISVSFILT = 0, VS glitch filter enabled
DISHSFILT = 0, HS glitch filter enabled
0x09 0xC8 RESERVED = 11001000
0x0A 0x1X RESERVED = 00010XXX
0x0B 0x20 RESERVED = 00100000
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

®1. HFRAA LRIZE (W R26HN5%27) (£)

Maxim Integrated

REGISTER POWER-UP POWER-UP DEFAULT SETTINGS
ADDRESS DEFAULT (MSB FIRST)
(hex) (hex)
0x0C 0x00 ERRTHR = 00000000, error threshold set to zero for decoding errors
0x0D 0x00 DECERR = 00000000, zero errors detected
0x0E 0x00 PRBSERR = 00000000, zero PRBS errors detected
O0xOF OxXX RESERVED = XXXXXXXX
(read only)
0x10 OxXX RESERVED = XXXXXXXX
(read only)
REVFAST = 0, High-immunity mode uses 500kbps bit rate
Ox11 0x22 RESERVED = 0100010
0x12 0x00 MCLKSRC = 0, MCLK derived from PCLKOUT
MCLKDIV = 0000000, MCLK output disabled
0x13 0xX0 RESERVED = 0X000000
INVVSYNC = 0, no VS inversion
INVHSYNC = 0, no HS inversion
INVDE = 0, no DE inversion
DRS = 0, high data rate mode
0x14 0x00 DCS = 0, normal parallel output driver current
DISRWAKE = 0, remote wakeup enabled
ES = 0, output data valid on rising edge of PCLKOUT
INTOUT =0, INTOUT set low
AUTOINT = 1, writes to AVINFO trigger INTOUT
HVTREN = 0 (BWS = high, low) INTOUT = 1 (BWS = open), HS/VS tracking default depends
on BWS input pin state at power-up
DETREN = 0 (BWS = high, low) INTOUT = 1 (BWS = open), DE tracking default depends on
0x15 0xX0 BWS input pin state at power-up
HVTRMODE = 1 partial and full periodic HS/VS/DE tracking
RESERVED = 00
MCLKWS = 0, WS derived from serializer’'s WS input
MCLKPIN = 0, MCLK output on DOUT28/CNTL2
HIGHIMM = 0 (SD/HIM = low) HIGHIMM = 1 (SD/HIM = high), high-immunity mode default
0x16 0x5A, OxDA depends on SD/HIM input pin state at power-up
RESERVED = 1011010
0x17 0xXX RESERVED = 000XXXXX
0x18 0x00 I2CSCRA = 0000000, 12C Address translator source A is 0x00
RESERVED =0
0x19 0x00 I2CDSTA = 0000000, 12C Address translator destination A is 0x00
RESERVED =0
0x1A 0x00 I2CSCRB = 0000000, I2C Address translator source B is 0x00
RESERVED =0
0x1B 0x00 I2CDSTB = 0000000, 12C Address translator destination B is 0x00
RESERVED =0
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

®1. HFRAA LRIZE (W R26HN5%27) (£)

REGISTER POWER-UP POWER-UP DEFAULT SETTINGS
ADDRESS DEFAULT (MSB FIRST)
(hex) (hex)
I2CLOCACK = 0 Acknowledge not generated when forward channel is not available
I2CSLVSH = 01, 469ns/234ns 12C setup/hold time
0x1C 0x36 . .
I2CMSTBT = 101, 339kbps (typ) 12C to I2C-Master bit-rate setting
I2CSLVTO = 10, 1024us (typ) 12C to 12C-Slave remote timeout
RESERVED = 00000
ox1D 0x00 AUDUFBEF = 0, audio FIFO repeats last word when empty
INVSCK = 0, SCK not inverted at output
INVWS = 0, WS not inverted at output
0x2X
Ox1E ID = 00100010 (MAX9276) or ID = 00100110 (MAX9280)
(read only)
0x0X RESERVED = 000
Ox1F (read only) CAPS =0 (MAX9276) or 1 (MAX9280), Only MAX9280 is HDCP capable
y REVISION = XXXX, Revision number
0x40 to 0x60 All zero AVINFO = all zero, no video/audio format/status/information stored
0x77 OxXX RESERVED = XXXXXXXX
(read only)
0x78 (reg)c(l)f)ﬁly) AUDOUPER = XXXXXXXX, last audio FIFO over/underflow period is indeterminate
0x79 0xXX AUDOU = X, audio FIFO over/underflow is indeterminate
(read only) RESERVED = 0000XXXX
0x7B 0x00 LUTADDR = 00000000, LUT start address is 0x00
RESERVED = 0000
LUTPROG = 0, LUT write/read disabled
0x7C 0x00 BLULUTEN = 0, blue LUT disabled
GRNLUTEN = 0, green LUT disabled
REDLUTEN = 0, red LUT disabled
0x7D 0x00 REDLUT = 00000000, red LUT value at LUT address is 0x00
Ox7E 0x00 GREENLUT = 00000000, green LUT value at LUT address is 0x00
Ox7F 0x00 BLUELUT = 00000000, blue LUT value at LUT address is 0x00
0x80 to 0x84 Ox)(()r(;););):])&))(xx BKSV = OxXXXXXXXXXX, HDCP receiver KSV is OxXXXXXXXXXX
0x85, 0x86 OXXXXX RI’ = OxXXXX, RI’ of the transmitter is OxXXXX
(read only)
0x87 OxXX PJ’ = OxXXXX, PJ’ of the transmitter is OxXX
(read only)
0x88 to 0x8F Oégggggggo AN = 0000000000000000, session random number is 0000000000000000
0x90 to 0x94 Oégggggggo AKSV = 0x0000000000, HDCP transmitter KSV is 0x0000000000000000

Maxim Integrated
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

®1. HFRAA LRIZE (W R26HN5%27) (£)

REGISTER POWER-UP POWER-UP DEFAULT SETTINGS
ADDRESS DEFAULT (MSB FIRST)
(hex) (hex)
PD_HDCP = 0, HDCP circuits powered up
RESERVED = 000
0x95 0x00 GPIO1_FUNCTION = 0, normal GPIO1 function
GPIO0_FUNCTION = 0, normal GPIOO0 function
AUTH_STARTED = 0, HDCP authentication not started
ENCRYPTION_ENABLE = 0, HDCP encryption disabled
RESERVED = 000000
0x96 0x00 NEW_DEV_CONN = 0, no new devices connected
KSV_LIST_READY = 0, KSV list is not ready
RESERVED = 0000000
0x97 0x00 REPEATER = 0, HDCP receiver is not a repeater
0x00000000
0x98 to 0x9F 00000000 RESERVED = 0x0000000000000000
(read only)
0xAO to 0xA3 OXXXXXXXXX HO part of SHA-1 hash value is OXXXXXXXXX
(read only)
OxA03to | 0O0COCOXX | 1 part of SHA-1 hash value is XXXXXXXXX
O0xA7 (read only)
0xA8 to 0xAB OXXXXXXXXX H2 part of SHA-1 hash value is OxXXXXXXXXX
(read only)
OxAC to OXXXXXXXXX .
OXAF (read only) H3 part of SHA-1 hash value is OxXXXXXXXX
0xBO0 to 0xB3 OXXXXXXXXX H4 part of SHA-1 hash value is OxXXXXXXXX
(read only)
Reserved = 0000
0xB4 0x00 MAX_CASCADE_EXCEEDED = 0, 7 or fewer cascaded HDCP devices attached
DEPTH = 000, device cascade depth is zero
0xB5 0x00 MAX_DEVS_EXCEEDED = 0, 14 or fewer HDCP devices attached
DEVICE_COUNT = 0000000, zero attached devices
0xB6 0x00 GPMEM = 00000000, 0x00 stored in general-purpose memory
0xB7to0xBo | 0X0%0000 1 pecarved = 0x000000
(read only)
O0xBA to OxFF All zero KSV_LIST = all zero, no KSVs stored

X = Indeterminate.
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

2. SR EELA (T F250x00, 0x01)
PIN DEVICE ADDRESS SERIALIZER | DESERIALIZER
(BIN) DEVICE DEVICE
ADDRESS ADDRESS
CXITP** ADD2 | ADD1 | ADDO | D7 | D6 D5 | D4 | D3 | D2 | D1 DO (hex) (hex)
High/Low Low Low Low 1 0 0 X* 0 0 0 RwW 80 90
High/Low Low Low High 1 0 0 X* 0 1 0 R/IW 84 94
High/Low Low High Low 1 0 0 X* 1 0 0 RIW 88 98
High/Low Low High High 0 1 0 X* 0 1 0 R/IW 44 54
High/Low High Low Low 1 1 0 X* 0 0 0 R/IIW Cco DO
High/Low High Low High 1 1 0 X* 0 1 0 R/IW C4 D4
High/Low High High Low 1 1 0 X* 1 0 0 RIIW C8 D8
High/Low High High High 0 1 0 X* 1 0 0 RIIW 48 58
Open Low Low Low 1 0 0 X* 0 0 X* | RIW 80 92
Open Low Low High 1 0 0 X* 0 1 X* | RIW 84 96
Open Low High Low 1 0 0 X* 1 0 X* | RIW 88 9A
Open Low High High 0 1 0 x* 0 1 X* | RIW 44 56
Open High Low Low 1 1 0 X* 0 0 X* | RIW co D2
Open High Low High 1 1 0 X* 0 1 X* | RIW C4 D6
Open High High Low 1 1 0 X* 1 0 X* | RIW Cc8 DA
Open High High High 0 1 0 X* 1 0 X* | RIW 48 5A
*X = 0F &8, X = 15K BEHMAL,
**CX/TPHRE BT ELE, CX/TP = opendy bR & FFF [F 4 BHE =,
%) H S BB ST A BIE IS, #A/5 #178b/10b AL (B HHE R T 4

BT BURT BT EBWS)SIMIMNIRE, RIFIH T
BREYo ARAEF Y% H AR

BITHEER R S RIS
BTREAENCMLESEHNARL S

e
éJ'—ll 3

A RRCML

BEHEBEL, TREMME/ZNE, XRBE; BER
KA RBE, RETREREDE,

Maxim Integrated

9b/10b), fREHB/KEMANNBITEE, RETBIEHTX
M. BIDAMEE, 24ERT, FI21 B85 WMEE, 32
ERT, 29N BEMMEE, RHERXT, 4Ne
S EE, IERFREFHESEES, G3NEaH®RA
MTMBE., RANEAEFBE. FTFNSTBREMA
(F&12. *F13),
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H
3. Hiimesgt

MODE
SIGNAL OUTPUT PIN 24-BIT MODE HIGH-BANDWIDTH 32-BIT MODE
(BWS = LOW) MODE (BWS = MID (BWS = HIGH)
R[5:0] DOUTI[5:0] Used Used Used
G[5:0] DOUT [11:6] Used Used Used
B[5:0] DOUT [17:12] Used Used Used
DOUT18/HS, DOUT19/VS, . - -
HS, VS, DE DOUT20/DE Used Used Used
R[7:6] DOUT [22:21] Used+ Used Used
G[7:6] DOUT [24:23] Used+ Used Used
B[7:6] DOUT [26:25] Used+ Used Used
CNTL[2:1] DOUT [28:27]/CNTL[2:1] Not used Used*** Used**
CNTL3, CNTLO CNTL3/ADD1, CNTLO/ADDO Not used Used*** Not used
12S/TDM Used Used Used
WS, SCK, SD/HIM
AUX SIGNAL Used Used Used
* X FHFERGIFDISEIED I HELEE 5,
+RERFEEN K EE RN T A,
** {FGEHDCPBS 710 2 (1% BRMAX9280),
24 BITS
SERIAL DATA DO D1 frmmemmmmmmmmomeeeees D17 D18 D19 D20 ACB FCC PCB
" \\A
FORWARD PACKET
AUDIO DECODE CONTROL PARITY
CHANNEL BIT | CHECK BIT
A \i \i \J A \i A A \i A \i
DOUT | DouT DOUT | DOUT | DOUT | DOUT RX/ ™
OUTPUTPIN 1 [T 17 | 18Ms | 1ovs | 2o0E | WS | SCK | SD | gpa | scL
OUTPUT
SIGNAL RO R1  memmemmmemeeeeees B5 HS VS DE
)
RGB DATA CONTROL BITS 12S/TDM UART/I2C
AUDIO
MAX9280 NOTE: VS/HS MUST BE SET AT DOUT[19:18] FOR HDCP
FUNCTIONALITY.
ONLY DOUTI[17:0] AND ACB HAVE HDCP DECRYPTION.

E12. 24{u B HETHIEE
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

32BITS
SERIAL DATA DO D1 feeeeeeeeeieees D17 D18 D19 D20 D21 D22 D23 D24 D25 D26 D27 D28 ACB FCC PCB
FORWARD PACKET
AUDIO DECODE CONTROL PARITY
CHANNEL BIT CHECK BIT
Y Y Y Y Y Y Y A Y Y Y Y Y Y Y
DOUT | DOUT DOUT | DOUT | DOUT | DOUT | DOUT DOUT | DOUT DOUT | DOUT DOUT |DOUT27/|DOUT28/ RX/ TXI
OUTPUTPIN 0 1 17 18/HS 19VS 20/DE 21 22 23 24 25 26 CNTL1 | CNTL2 ws ScK D SDA SCL
OUTPUT
sioNaL | RO B e B5 HS VS DE | R6 RT G 67 B6 87
H‘/%/—
RGB DATA CONTROL BITS RGB DATA AUX 12S/TDM UART/I2C
CONTROL AUDIO
BITS
MAX9280 NOTE: VS/HS MUST BE SET AT DOUT[19:18] FOR HDCP
FUNCTIONALITY.
ONLY DOUT[17:0], DOUT[26:21] AND ACB HAVE HDCP ENCRYPTION.
~ —x
B13. 321u = B 7% =
27BITS 27BITS
SERIAL DATA DO M p———————— D17 D18 D19 D20 D21 D22 D23 ACB FCC PCB SPECIAL SERIAL DATA PACKET
FORWARD PACKET
AUDIO DECODE CONTROL PARITY CONTROL SIGNAL DECODING
CHANNEL BIT CHECK BIT
INPUT PIN pout pout | ________ pout DOUT | DOUT pouT pout pout pout ws SCK sD RX/ TXI CNTLO/ |DOUT27/{DOUT28/| CNTL3 | DOUT DouT pout
0 1 17 21 22 23 24 25 26 SDA SCL ADDO | CNTL1 | CNTL2 | ADD1 18/HS 19VS 20/DE
INPUT
SIGNAL RO Rl ———————— B5 R6 R7 G6 G7 B6 B7 HS Vs DE
(S
RGB DATA RGB DATA 125/TDM UART/I2C AUX CONTROL BITS
AUDIO CONTROL
BITS
MAX9280 NOTE: VS/HS MUST BE SET AT DOUT[20:18].
ONLY DOUT[17:0], DOUT[26:21] AND ACB HAVE HDCP ENCRYPTION.
e = 3k
E14. ZEHRLBTHIEK
31
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R4, HiRREER

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

DRS BIT SETTING

BWS PIN SETTING

PCLKOUT RANGE (MHz)

Low (24-bit mode) 16.66 to 104

0 (high data rate) Mid (high bandwidth mode) 36.66 to 104
High (32-bit mode) 12.5t078

Low 8.33 t0 16.66

1 (low data rate) Mid 18.33 to 36.66
High 6.25t012.5

% £ 28 FADRSHZAIBWSHiI A\ 1% B PCLKOUT 8951 236 Bl (=4
DRS = 18T AREIEER, PCLKOUTHMESEE 46.25MHzZE
16.66MHz; DRS = OB 4= #3E %, PCLKOUTHIEE B
A12.56MHzZE104MHz,

BRI

fRPESF A2/ W X HEH240RGB, BEHA
104MHz, 158178 F0E B 28 P BWSH IR AFFEE, £
EHERN, BWENT, BRBEBFREES FHHS.
VS, DEFICNTLI3:0l, @i RZHHS. VSHDEE St L F
BZRRNTEEZEN—MMREAREREE, AW, XF
CNTLI3:0l, ¥3EE 2 EMREBCNTLEOIH T Z 51K X,
EELERR2NBEHE, REHS, VSTIDEA K 8 F,
BRINRET, DEARBEELN, EEEFHCNTLI3:0l;, DEXA
= EEE, {XAEHS/NSHE I FRCNTL[3:0l, 1R F=
ERIDEIEENDERL, ¥ H1TBMDISDETRIGEOD, ¥
CNTLTRIGHZ & B A48 N 1A (ZF 7380x15), W E BCNTLfR
EhfE, HDENIEREEAME, BHEBEEHNDETRENEO,

A E

TN X IEFSkHzE 192kHz B MR R, S F KM
E32{%(23® 1E12S) H64 =256 (TDMBAETDM256), = i
S $P(SCK) R SR EPCLKOUTE &, #1785 B 5hiG S
ERILABLESER, SPCLKOUTE Y, MEEMETM
WIS FEFEFIFOT,; SIMBEB XM EEFI B A

Maxim Integrated

WIS B/ESE SMBIRE, FPSHEN M S, &
INEREHEE, £REEHMBEN, SD/HIMEAHEE
FiES,

BT BB TR A XN ST MEESPCLKOUTRE &, A
PURIRPCLKOUTHRE R T & R EIMRIFE, FAIFIHT
FEPCLKOUTHI X T &R N SMRHER, FIMRERF
05 12S/TDM Ei#E R WS HS $P3 %K

FIEERA

FH R A X BB ETOMA 5125, bR AR
R, BAKRWEIEFRR,

1 FRAME 1

EEERED

16 TO 256 BITS

| 5
s ||o|1|z|g8

E15. S4B EmAE
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5. EFHMPCLKOUTINR TS K FIMWSEnZ (kHz)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

® PCLKOUT FREQUENCY

2 | BITSPER (DRS = 0%)

Z | CHANNEL (MHz)

5 125 | 15.0 166 | 200 | 250 | 300 | 350 | 400 | 450 | 50. 100
8 + + + + + + + + + + +
16 + + + + + + + + + + +
18 1855 + + + + + + + + + +

2 20 1746 + + + + + + + + + +
24 152.2 182.7 + + + + + + + + +
32 1237 | 1484 1643 + v + + ¥ + + +
8 + + + + + + + + + + +
16 1237 | 1484  164.3 + ¥ + + ¥ + ¥ +

. 18 120 | 1344 1488 1792 * + + * + ¥ +
20 1042 | 1250 1383  166.7 * + + + * + ¥
24 886 | 1063 177 1418 | 177.2 + + + + + +
32 699 | 838 | 928 | 111.8 | 139.7 | 1676 + + + + ¥
8 1522 | 1827 + + + + + + + + n
16 886 | 1063 1177 1418 | 177.2 + + + + + +

. 18 802 | 933 1066 1284 | 160.5 + + + + + +
20 733 | 880 | 973  117.3 | 1466 | 1759 + + + + +
24 625 | 750 @ 83.0 100 125 150 175 + + + +
32 483 | 579 | 641 772 | 965 | 1159 1352 | 1545 | 1738 + +
8 1237 | 148.4 1643 + + + + + + + +
16 699 | 838 | 928 | 111.8 | 1397 | 167.6 + * + + +
18 625 | 750 | 830 | 100.0 | 1250 | 1500  175.0 * + +

8 20 571 | 685 | 758 | 913 | 1142 | 137.0 1599 | 1827 + + +
24 483 | 579 | 64.1 772 | 965 | 1159 1352 | 1545 | 1738 + +
32 371 | 445 493 | 594 | 742 | 891 | 1039 | 1188 | 1336  148. *

COLOR CODING

< 48kHz

48KHz to 96kHz

96kHz to 192kHz

> 192kHz

+ B AWSHEAF192kHz,

*DRS = 08 89PCLKOUTHIFE ADRS = 18¢PCLKOUTHI ZE 89215,

Maxim Integrated
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

WS & 8 £ 5 8% 256N SCKE #, WS T B8 FF 14, B E BN 0S5 T, WSFISCKS & % 4 77
W1 E 255N SCKARIA R4 HIEEFE, SDH—NSCKE B,
Hl, 7 EFHRRH, MSB/LSBIRF. *Z Mt F & 17518 K16, E17. E18FIE190 XMW AR R6,

o 256 SCK L
| (« |
ws | « [ | » |
S 1 1 1 ) S A A E A
SD CH1 CH2 [ CH3 [ CH4 [ CH5 [ CH6 [ CH7 [ CH8 [
380K
%/_/
MSB 24-BIT DATA
LSB 8 BITS ZERO
E16. 87 TDM (2417 R, #F)
144 SCK

A

_Y.

) CH1 CH2 CH3 | CH4 CH5 CH6 |
‘ 24CK _
- >
24-BIT DATA

E17. 63BETDM (2417 R, E#ZF)

64 SCK

I

\

) :
so [P L e
SD LEFT CHANNEL RIGHT CHANNEL |
_ 32.5CK _
MSB 24-BIT DATA
LSB 8 BITS ZERO

E18. SRS (241 REE, HB)
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

\

SD LEFT CHANNEL RIGHT CHANNEL |
16 SCK

16-BIT DATA

E19. K EI2S (161 RF, £#EF)

BB IS WSFISCKET B T 471 TR &6 3 415 35 471 12 1 28 (B S A L)
WS. SCKAISDLUB A B RE LR, WSt s B HHBEKRBTHEANHMN, BILCEMESRT
52 LA 4 5 50% (SWSTEE BT 80 &5 28 T ), WAL AR DUB B N R, 7 R REERIE, WS
% AR R A0 E20FF 1 o FOSCKeY AR e iR E o

128 TDM 256

ws ss—’—sg_\— ws 5&_,—81
s [JUUUUUUUUYUUU s [JU LU UL UU UL

) 5 5 5
SDIHIM o o | SDIHIM o o
» D D D
~—
870 32BITS 256 BITS

B20. &9 85 1 =
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FH 50 FA B B INMC LK%y H

B EZIMDAC, Bl 20MAX9850, A E 3K [ E BT §(MCLK),
A LDAC XK E A IMCLKA g8 Tk, WFARE
EEAWSHPCLKOUTH EN F, #5288 8iIDOUT28/
CNTL2=CNTLO/ADDO(EEMCLKPIN{L 8 1% B & ) 12 tH 7
SMCLKRIH, EFESB—REH %L, MCLKEIARK A,
BMCLKDIV (% & 88 & 7 880x12, DI[6:0])1% A E F{HE,
f# SEMCLK# i ; #MCLKDIViIZ A0x008¢, % IEMCLK,
#EDOUT28/CNTL25 CNTLO/ADDO& & A=l i i o

I MCLKIR R 2 .
fsrc
f -__SRC _
MCLK = McLKDIV
N,
fsre AMCLKGE SR 2 (I 3R 6)
MCLKDIVH 44 E, M1ZE127,

EEMCLKDIVIE, #fMCLKAARFB0MHz, MPCLKOUT
(MCLKSRC = 0)5 2/ ®IMCLKIN E AR Z B h ¥ MR B
VR, AT, EEERTHEY MUY M5 NEMCLK,
FE-BHNTIREBEIRE WA A IR 2852 BIMCLK
ME, AEAIBRMIEZGT, RBERZHFMEEEH
A100MHzZE150MHz, 8 7 L % EMCLKWS = 1 (0x15
D1), MMCLK#HrHWS,

J':LEG fSRCiQE

MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

B ST H A SR

BEFEHLMNEINEER L EMET, RINRET, B
£8 B8 AR 45 AT N\ EUHE 2R (18 1 FIFO)F 1K B 3% 28 32 £y ) B
£,

AEBRGRHM NN, BAUDIOMODER B1 (F 7
280x02#D5), WSHISCKE 4 ## & 28 i ) N & 88
FFIFOE B N Ff H FHE NN E R, F 7807850
Ox79f FFIFOL /T % 15 &, B F 5N HBWS/SCKE B,
FIFOL#E, FIFOEXAHIESR, MIARET, TEMHE
‘AN, FIFOEE T aHENEE— M EMEEE. K
AUDUFBEHGZ(Z 7 880x01DHID2) B 18, T & £ i8] far

22,

2 e il iE iE

£ 1728 5 M A 1) 5 15 @ 38 i Wk B # R 88 M12C/UARTAD
GPOfES, SMHURT MR, K ¥z il & IE 4 37
BEAFETR-—NHTHE, BRANEERE, KmiEt@
ESEmESBENTIIEEER, EBE2ms, o MUE
ARmEGBE, Bai/fFIEEmBTHRGE, RTHEER
1) 422 151 38 J& Iifh B 5% (1 5000s

MCLKWS SETTING MCLKSRC SETTING DATA RATE MCLK SOURCE
(REGISTER 0x15, D1) | (REGISTER 0x12, D7) SETTING BIT-WIDTH SETTING FREQUENCY (fsrc)
High speed 24-bit or high-bandwidth mode 3 x foLkouT
0 (DRS = 0) 32-bit mode 4 x foLkouT
0 Low speed 24-bit or high-bandwidth mode 6 x foLkouT
(DRS = 1) 32-bit mode 8 x fcLkouT
1 . . Internal oscillator
(120MHz typ)
1 — — — ws*
*ERHWSTEAMCLKIERT, MCLKTF 54, MCLKA 3788 AR5 2K 8 4 I EAE, T BEEBEMCLK,
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EHBENEFERRRE

RHEFBE, FUCEBBEERTRRSSEREE—ER
X, EWIEBIEHE, UC B 1785 MR a8 — = hl 9 8K,
XFEMPE TR ERERSEN A, ICHBTHEIAMBEZ
B EEH B E TIEAEE AR HFBRN, BURTUCEE
BHARKEFMS) @A, BAEX N XN ITEHBIE,
FREXAENTEFBE, A—TBENBARS -5
HrHvm i, EmsRmiEsEiEn ST A2us (UART)
2Q7 B9 BF [B1(12C) 12CHE B MSTART % 14 E START 5 4 3t 17
ME,

UART#:0O

EAERT, puChHEMN, TR E—UERGCGMSL
UARTIMX F IR B TR I B R M FFe8, pCthaTdidm
BTSSR ERLEXUARTERE Bizin Mg, UARTEHE

BRI v I 89 28 - 4 4 12C, pCER AKX T 5UARTINE
BEGEITINTTYPERERIRE), XHARTHR/MESNE
WL, BRIAGMSL UARTHIMY, TT4RTERITEsFIMR RS
EXEX T OIS 4,

SN B O AI12CHY, 21788/ BB 83 BUART R ¥ # H12C,
B AE T BTSN MB B, HHRED HI2CHE
5R G UARTHS EAE [E

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

MERRXAENKKERE, BIRABERESEZETS
fT88, 1=%1B 18 69 W E 8% FK 1Y 49.6kbpsE 1Mbps, & &K
R, BITEEMMBEEE AN BELER, EHE?E
SEKFBRHIEONER, FESTHRRFEBEIL[K, %

RERGBELENESELR, DX E N IEE Bﬁ—}o

E2fr R AR ARERT, uCH R IT/MEBE BT
S MEMNUARTIIMNY,

E22Fr = AUARTE IR S =X, E23F0 E24FF 7= ASYNCF
T (0x79FIACKF T5(0xCI)HE X, UCEEFZE I MBS 4
3 = ESYNCE B FIACKE S, uCis Z BRIz H]38 38 = £
BB R, GPISEHRT, EABBRNEEAELE
NEFFEAEN, FEUCHRBERIIRERINEHS,
ESGSHERAEEY WS THE, AILFBSYNCE
FEEVHNUARTEERR S, @®idEHEEERHE S,
WRBTHNGPIFIMSMALENR, HHFWREETH
B, BEILEEFBEBRE, REHEWERXIER(AIms,
BFEf@mEane, )CRAMMNSHEREIERN X
£HIR, IEMNBUHBENEELEE R, EAERXT, pC
PIUBUART Tx/Rx 4 R¥F A S BF K16 BB, REF
BETTIA R A S EIE S,

WRITE DATA FORMAT

SYNC DEVADDR +R/W | REGADDR | NUMBER OF BYTES BYTE1 | ffffff |

_— |
MASTER WRITES TO SLAVE ACK

READ DATA FORMAT
DEVADDR +R/W | REGADDR | NUMBER OF BYTES |

. !
MASTER WRITES TO SLAVE | ACK

SYNC

MASTER READS FROM SLAVE

E21. EXEXTHIGMSL UARTHX
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

- 1 UART FRAME -

} START DO D1 D2 D3 D4 D5 D6 D7 PARITY STOP

3‘— FRAME 1 >t FRAME 2 Lt FRAME3 ——»

STOP START STOP START

E22. EXELTHGMSL UARTEE L

DO D1 D2 D3 D4 D5 D6 D7 Do D1 D2 D3 D4 D5 D6 D7
—l START | 1 0 0 | 1 1 1 1 0 |PARITYSTOP START| 1 1 0 0 0 0 1 1 |PARITY |STOP
E23. SYNCF 15 (0x79) E24. ACKF T (0xC3)

UART-TO-12C CONVERSION OF WRITE PACKET (I2CMETHOD = 0)
uC ~——» SERIALIZER/DESERIALIZER

1 11 11 171 11 11 11
[ SYNCFRAME [ DEVICEID +WR [REGISTER ADDRESS | NUMBER OF BYTES | DATA O F----] DATAN | [ ACKFRAME |

SERIALIZER/DESERIALIZER ~¢—— PERIPHERAL

1 7 11 8 1 8 1 8 11
[s] pevip [w[A] REGADDR [A] [ _DATA0 [Af------ | _DATAN _[A]P]

UART-TO-I2C CONVERSION OF READ PACKET (I2CMETHOD = 0)
uC <-—>» SERIALIZER/DESERIALIZER

1 1 1 1 11 11 11
[ SYNCFRAME [ DEVICEID +RD |REGISTER ADDRESS | NUMBER OF BYTES | [ ACKFRAME | DATA O }-----] DATAN |

SERIALIZER/DESERIALIZER -¢— PERIPHERAL
1 7 11 8 11 7 11 8 1 8 11

[s] peviD [w[A] REGADDR [A]s] DEVID [RJA] DATAQ [A}-----{ DATAN JA[P]

BE25. HHFFEEMILI2CMETHOD = 0)8¢, GMSL UARTHIIZC Z [B] 8914 = £ 1

E25F R, iz i e R R X 4R SMR/k B MR B EE B BFE, AMsEK2CHEEF T ZEMACK, PCREXS
UARTHS R ELI2CIE R, RZ TR, mimsd FMRF T JFRUARTHS Z A8 [ o
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
BT R STPHEIN & FH 175 H

BIHUARTEELCEU(VEEHLFET) BB{T/MBRNTFR, ATUARTESEIIPCLKOUT
RBRBUART-I2CHRBITNEETETESFE MU H3S HTRS I, XRAUARTE OB E M%) 8 E 5
#, I aMAX7324 GPIOY & 88, iZ?I‘ﬁ‘tT 2CE M2 SNREY, BEAEED—NPCLKOUTE B3 H+10nsE 50,
BSERM Y, /S ESNEIESH(E26), MS/HVEN = S 80, JEFHBEEFZRERX, XF
FI2CMETHODfZ % %12C #8938 13 77 3%, I2CI\/IETHOD MCEEZEMB[ONA, AMSE NS BF 25 B HE
- 1B, BRENSGSZHMR, 2CMETHOD = 08, BB  HENTBEImsHSHNE, WRICEEZHTE, 1k
HEHER, BIBRNE— TP SR, EEREANEEEN, FELEKT100psHZER S

. . F, UBARGPOERE ITE, FHERT, ERIAEITT#E
UARTSE SRR ZE{K10kbpsHI BB X, X FGPITNEERBI N EMELR, B

FRART, WEERWRBUCHUARTS S, UCEBR  526p0/GPIE /44, 1R EBGPHEH, 4B EY
FIAMUARTIMIREESHINEBE, ZBENT, uCAREEE/ $EAD B {245 2 11K 8 5 69 B9 18] 7R B K 100ps

UART-TO-I2C CONVERSION OF WRITE PACKET (I2CMETHOD = 1)

uC <——» SERIALIZER/DESERIALIZER
1 11 11 11 1 1 11
| SYNCFRAME | DEVICEID+WR [REGISTER ADDRESS| NUMBER OF BYTES | DATAOQ f----] DATAN | [ ACKFRAME |

SERIALIZER/DESERIALIZER <——» PERIPHERAL

1 7 11 8 1 8 11
''''''''' |_DATAN [A[P]

UART-TO-12C CONVERSION OF READ PACKET (I2CMETHOD = 1)

pC ~——» SERIALIZER/DESERIALIZER
11 11 1 1 1 1 11
[ SYNCFRAME | DEVICEID+RD [REGISTER ADDRESS | NUMBER OF BYTES | [ ACKFRAME | DATAOQ b----- DATAN |

SERIALIZER/IDESERIALIZER ~——— PERIPHERAL
1 7 11 8 1 8 11
[s] bevibo [R]A] DATAO [A}------- [ patan JA[P]

[ ]:mASTERTOSLAVE [ |: SLAVETOMASTER ~ S:START  P:STOP  A:ACKNOWLEDGE |

B26. HHFFEMAI2CMETHOD = 1)8¢, GMSL UARTHIIZCZ [B] 8946 =¢ £ #2
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2C#0

RCERCERT, MERNBHBIEEDBITI2CER2%
BOKX, BREIE, %D 6 RS T EELSDAF &
TR S (SCLIETMEN S ML Z BB W EBE, uCEH
BSR4z ENmEREES, H4ERAXBSEERE
B EISCLEY §h, 7 Hh 38 44 5945 1 38 & o O /2 5h12CHE & B,
Tk S8 BOER 0B i O T HI12CEN, BT HI12CHME,
RCENMMTESHRERREE NN SR ESCLA K B F),
SDAFISCLEER WA X 27 F#H H, ZESDAFSCLE BEE
ER B, 8REHEE— NIV RIENSTARTE H(EL),
BE 5 o o8 #F 7R B 3E . RAWEL, Frastbit 5. —
PHEENMEIEFT, REESTOPEH,

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

STARTHISTOP 14

EO=NESCLASDAY AT, HSCLASBEN, £
B SDAN B = # £ B 41 88 F 7~ £ SRART(S) &,
KRB ABESHEL), SENEREMNBEE,
FHESCLA S BF N IKHSDAR K BF BT F = BF,
R —STOP (P &t LB, HZ&RLE, THTT—K
i,

frteH
BN E R — D EUERL(E28), HSCLAS BF,
SDA L By EHE AR FFRRE o

K

/ )
K

pY)

SCL

START
CONDITION

STOP
CONDITION

E27. STARTFISTOP# f#

SDA

/

scL /

DATALINE STABLE;

DATA VALID ALLOWED

CHANGE OF DATA

—

E28. frfeh

Maxim Integrated
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

Ri% Mtk

NERRBIMEIE, BERIEASMERMBT TN BBRAATEANGL, FH7EM B4 6 RR/WEL(ES
BFES(EN), Bk, SMFTTHERERBROM, = ), RWEBERFSHE, BSRRRRME, FRIEN
B BN BT S BOR, BN A ENENHHOTMIEE  ORPBABIHXXODOXT, BRI HXXOINNO, #
SDARIE, EEVEIBOPHE B FAE, SDARBRMIE  BMEW0,

EBF, THEABHELEEBE, BFABEDBEY, o0

4 \K?‘ - N RSV . INE

BonshmENEM, MEHAIHLRERN, B o 0 s miec STARTAHE AL, RWRETN, &
TR, BEENSEREE, BREMRERE Do e
REYIBIER, B ORI ENE, BT HIEE RS IEVLCRRIE, = PR

BEXEHEECHNFENE, MEMI2CLOCACK,

START CLOCK PULSE FOR

CONDITION ACKNOWLEDGE
se mm

SDA 3
BY ‘
TRANSMITTER 3

SDA '
BY : (¢

RECEIVER ”
s

&29. &
SYare e VI T S G G G G
= U U W A N N A W W A W
B30. Mt

Maxim Integrated 41



SR

mERBSEIEN, EERESFHOMIE, FFRWIA
B0, MEELRE-NFTHER. ERNE—FTH
FHEBMURGSFT, FHEBHBIDRETHF T (WRE
WE B EABHHMNFHFE, WRERD FHFHEH
HERMESTOP (P &4, BHRT HESHFRBUINT

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

XWETHMEES), FHEBHBUF T EE KN 2 LR
FW, BE—MHEFITEFREESTFRBUFMENTFS,
BEHEEF TN FRESSNFFR(E32), WRE
STOPXMZRBE TEINEEFY, ZEFTRHEFEE
EEnEFE, FHEMitgamBig,

0=WRITE
ADDRESS = 0x80 +

REGISTER ADDRESS = 0x00

REGISTER 0x00 WRITE DATA

1|O|0|0|0|0|0|0A

0|0|0|0|0|0|0|0A

D7|D6|D5|D4|D3|D2|D1|D0

S=STARTBIT
P=STOPBIT
A=ACK
D_=DATABIT

E31. PCE#HER#

0=WRITE
ADDRESS = 0x80 + REGISTER ADDRESS = 0x00
sll1lo]lo]lo|lo|lolololallolo|lo|lo|lo|o|o]o]a
S=STARTBIT
P=STOPBIT
REGISTER 0x00 WRITE DATA REGISTER 0x01 WRITE DATA ﬁiﬁ%K
D_=DATABIT

D7 | D6 ( D5 | D4 ( D3 ( D2 [ D1 [ DO | A D7

D6 | D5 ( D4 ( D3 [ D2 | D1 | DO | N P

E32. 5 M FHEHHE

Maxim Integrated

42



IERIERR

ERBRN, ABFEHENOFTESMIELILES, &R
SREERN AR GFETESHI . RERBUIES, HER
ENMNETTE, B a3, AUANSEE—#, &
ZEBESHTERERESFEHU, Ba1EREESII),
FHEATMMNESHESERFTH, NEANFHFSHUFR
EHHNEFSERE—MEIETT, —BEHLLENACK,
BUBELELEETE,

5inimea4a2CiE(E
RERIIFXASCLNHEE 518 S5 88 L in s sMg
FI2CiBfE, BEABEHENT SR TESN TN, BFX
R, EENENEEXHSCLEREE, mikl2ChH
REENTARE A ZCRRH#ITEE, XFNTHLEE
SN K7, BiT%BI2CMSTBT(Z 77 880x1C)1& B iz #12C
R, WRFEMA400kbpsz NI EERER, NiBITIEER

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

i B12CSLVSH 3 17 88 1% B 3R 18 % 28 3 A0 Iz % 59 12C 32 s A0
RIEFES[E],

[2C s Hit 4

R IE IR TE B M M HE 69 12CHE 3 3, BT HE AL 5
i, FFBAMREIZCHHE MG S B — SR, JEH
HE (5 55 30 O b HE) o 77 75 S 47 320X 18FI0XTA, B ARHbHE(E:
4% R 7770 77 220X 19F00X 1B,

ERAZIBERF/IMRBUHEEEXLERERNTHE
BIRRET, BESIF B, UEHZ I SEH, &
FE- N AREANS G Eo T Bt B REIR
iy B 4T 28 B8 1 15 T B 28 A b Ut O Hu Ut i 77 72 = 7 28 OXOF
Ox11)%% #& 79 Sh 1%t HE(B 47 b 4k 08 7 7 5 7 380x10.
0x12)o RIAZE[ HEHUF(E R G A B bl 8912 65 < 88
EEHI ST FHUE RN EHNRBEEI/ N B EREE
BN R ES o

0= WRITE
ADDRESS = 0x80 + REGISTER ADDRESS = 0x00
S 1 ol oo flofo|]o] o] A o|lo]lo|loflof|o]o] o] A
S =STARTBIT
1=READ P=STOPBIT
REPEATED START ADDRESS = 0x81 * REGISTER 0x00 READ DATA QZ’?‘%K
+ D_ = DATABIT
S 1 ol oloflofo|o] 1] A D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | N P
B33. 2CiE1R s #6
R7. 2CEEE
LOCAL BIT RATE REMOTE BIT RATE RANGE 12CMSTBT SETTING
f > 50kbps Up to 1Mbps ANY
20kbps > f > 50kbps Up to 400kbps Up to 110
f < 20kbps Up to 10kbps 000

Maxim Integrated
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GPO/GPIz

#1788 L MIGPORRFE % & 28 HIGPIBk &, XFGPO/GPIT)
RTBTHABRAGHUMESES, GPIZEGPOZR
0.35ms (& K1H), ZRIEGPIF R T <z 8 8 6 @ =E D
#0.35ms, BiEk B E B LA P H T MBS Bk
I, B8N T FEE0x0689DAN A T i FFGPIT AR,
GPOEL®BEFAMREF, uICTRILESETGPOFFBRE
GPO, Tt TEAEEARALERFHER, T EEBSBR
RX/SDAKI N(UARTH ) & 3% K F100us 892 3K B £ 15
S, MBHRGPO/GPITIEEE,

8. BLIERTEEZER

BOOST SETTING
(0x05 D[3:0]) TYPICAL BOOST GAIN (dB)
0000 21
0001 2.8
0010 34
0011 4.2
0100 5.2
0101 6.2
0110 7
0111 8.2
1000 9.4
10.7
1001 Power-up default
1010 11.7
1011 13

RO. W I

SS SPREAD (%)

00 No spread spectrum. Power-up default
01 +2% spread spectrum.

10 No spread spectrum

1 +4% spread spectrum

#10. AH 2z ASDIVIEE

SPREAD- MODULATION
SPECTRUM COEFFICIENT LII\SII::')I'“(,DUET;S&L)
SETTING (%) MOD (DECIMAL)
4 208 15
2 208 30

Maxim Integrated

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

LR ER RS

BEBOS-—BITRRNEBIES, H—SHESHAE
SHBYTR, BHIHBIRH2 1dBE13dB 11RAMES
R TR(HRS), MBRFHECHHNEETE, TREMRR
18 B89 % 77 88 f1(0x05 DI3:0)), %M BB+ HAIE, B
SRTBOTNED 4, THUHRBTEQBIBEER,

IR

AR REBTHEE ELESHE~ENEMI, JUE BB SRS
Yok, R EMAXI276/MAX92808: %+ fF A 89 & 17
BEFURBEY NG, TERNFEREBEENYT N, &N
BHEEACEIET BOXNR, MEBRREETHRNYT Mt
B HtaEmesdyd, URETHEE N +2%70
+4% (5R9),

REBEROEEEIME, NWEHTFABE, a1
PCLKOUTIT/ESEE , B4Ry SR8 % 40K A 20kHzE 40kHz,
o, FrhERBEE 55728 (SDIV: 0x03, DIG:0) AR F
RIBEPCLKOUTHR N R IRBIAFI MK, FhEFESEEE, &
SDIViR B 7E20kHzZ 45 89 B B B 41 41 &

FHZEY M5 5eE
A% K SPCLKOUTHI R 89 X R T -

fpcLkouT
MOD x SDIV

fim = (1+DRS)
N
fm = BAHISE
DRS = DRS{E(0E 1)
frcLkouT = PCLKOUTHfi &
MOD = & 105 89 % &R
SDIV = 5fuSDIVIZ &, HUCFEKE

AT HESDIVIRE, EEAREMBLLEENT MREE
HiIFH R, FAEEAGRRNPFBERHME, L4
#SDIV, M RITEEF NSDIVERTFRI0F A HFHHRE K
SDIV{E, #SDIVIRE A& K1E,
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MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

GMSL MAX9276
SERIALIZER MAX9280
oot H— 3 {Hm
ouT- IN-
_| l_ OPTIONAL l_
COMPONENTS
FOR INCREASED
POWER-SUPPLY MAX9276
REJECTION MAX9280
IN+
g ) H{H{w
B34. 2:1 @3 5 B 88 E # EF
Be/22 IFHS/VSEREE . BfR/5EEDETREN(ZF 77880x158D5)
B ERE/ZEIEDERE, RINRET, REXBHL/MEE
SERL o MAX9276 HAHS/DER &, & BHVTRMODE = 0 (% 77 20x154D4)
MAX9280

N+

%I—E:)—W

OuT- AVDD IN-
OPTIONAL COMPONENTS FOR
INCREASED POWER-SUPPLY
REJECTION

E35. FHEREEE

11, ELEW NG

CXITP FUNCTION

High | Coax+ input. 7-bit device address is XXXXXXO (bin).
Mid Coax- input. 7-bit device address is XXXXXX1 (bin).

Twisted pair input. 7-bit device address is

Low |y XXXXXO (bin).

HS/VS/DEERER

BB EGMEIRTIAE, DUBBRHS/VS/DE S BHE1R, B
A F T HERN(BWS = FF BB, BRIAFTFFHS/VS/DESR BR
EE; S AT24 32 RN (BWS = REBEFHS BF)
B, BIAXKH, BASEFEHVTREN(F 7880x15HD6) K

Maxim Integrated

T2 FHRER, 24 FI32MU KX T, T KHS/VS/DEER
ER¥TFF, DURRER. fEIEHS/VS/DE#E R+ HiRED,

BITHIN
BT DU 2 B4R . 10005 L £k FI500 R 4 &
Y BEH 750 BHNBITHE, ERRH)o

AR5 BL =g

EHEXT, HTHHOOUT+FOUT-FR, HITAET2H
B35 (E34), FHERXT, HOUT+ERET M 535 BN+,
BOUT-EHFNE T HBRNIN-, EHBELENBT
BREIW I BEBIREEENINR, HE—PHE—HE
friptt, TUEMES - MRBHELEREFEIE, EAER
£ A BIN_SI %=, sSUBEE008EM— BRI HE
mEN, DRESB|FEIHLL, mRAEAOUT-, &EiZ500
BREROUT-E#ZEAVDD(E3D), HHETHURE N HEE
BN BMEAUCH, E—NZA8EEH - PuCHTBERE,
PCEPCERT, RIBBENBBBERE, XAERAR
B EEE R, MU R, £ AENREVPsENREVNE 7788
U Ib/fEREd BENERE, UARTRET, BTHETE
1 388 JE B B AT o

RAXRBREWMAN
CXMPHERTRMAN LBRE, XARMHEHNKRAN,
CXTPIEZ &R INGI 28 b it B E MR T N ST A B 1),
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BBEERE

REBIE M ELERRLUT), XFEHRRCBEE
. ZHRTATHRENVEE. RE/MILEIEEHE,
3NEHET, EIERRAFBME. 256HFT, Hof
B\ BE 951 X1 b B 3 h £ T € BB (34246

HRIZAEIELUTERE

RREMIEER R B, UICHTELUTPROGE RV E
1o ARMBLUT, )CARE—1MSHIEE, FHEESHIEE
A NLUTH & 8 3 0x7D. OX7EZ0x7F), fEE %%
BiIEG P HNEESAMBNLUT, MLUTADDREZ 7884 1&
BHLUTHIEFF I8, BEFEENESFTSAT—LUTH
WHEE, MENHEEEMLUTADDREFR P #EN
WHRBFIBES AN, 5256 F FEIERIY, BTFSNENTT
HFEBERNERTON TN 206" 8 E, AT UFEHOX00EH
LUTADDR, Ox00ff 5 ¥ # 5 B, PCERCHR TEE
FEHTFE,

HFEELUTHRR R, uCd —MEEIRE, SRt
ENENLUTH S Z88 #1E(0x7D. OX7EE0X7F), R H 5
B MAERLUTIERNEE, MLUT_ADDRE&F&SHIRE
BILUTHbIE FF 88, 55 RIERM, 2565 T HIBRET,
£ FOx001E ALUTADDR, Ox00E A =B HF &,

F12. GEHHEERR

MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

LUTER % i

FEEREFRHRERIXMENE, FIELUTEHER, LUT
NERM, FREMEIFRELSRE, H 7T EELUTER,
¥LUTPROGHL B0, ¥ 8 NLUTHE %€ fiZ(RED_LUT_EN.
GRN_LUT_EN. BLU_LUT_EN)E1, DfE&EMENLUTHE
mIEE, LUTIURRPTIEM A E(ERTBEESR6), AR
FTEESMIMAENEE, ICRUREMBE="T"HEH
BHE,

BEBEKEE, TERDANRWEE), REKI2F1E36
BEIAL, & BENE, WRERLUTER, K518
U EEEAENLUTROMI, TR N (R
BB A E1E,

LUTz3E

RNUBRAAEHFEXT, HEBETEB24L(EMHES
£I), EPLUTENS A T E8U M i, 24 UEH T,
e ARERISA (BRI E6N), LUTRITEAH
64 3E(OXO0EOx3F), Kol EH ;AN E, HED
LUTEI2NMSBAz iR B 7500, ol KGN LUTRE A4 #H8
ffE, SKI6RLESMULH ik,

DOUT DOUT DOUT DOUT DOUT DOUT DOUT DOUT DOUT

[5:0] [11:6] [17:12] 18 19 20 [22:21] [24:23] [26:25]

RI[5:0] G[5:0] B[5:0] HS VS DE RI[7:6] G[7:6] B[7:6]
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
BT R STPHEIN & FH 175 H

32BITORHIGH- R7  Re
BANDWIDTH MODE

32BITORHIGH- 7 @6
BANDWIDTH MODE

24-BITMODE 0 0 24-BITMODE 0 0

G4

G3

G2

GO

GREEN LUT

DATA

I

RS R& R3 R2 Rl RO G5
Y y Y
MSB LsB MSB
REDLUTEN
ADDR RED LUT EN |[a—— ADDR
DATA
MSB Ls8 MSB
Y A, A, A,

Y

Y

LsB

LSB

OUTPUT | DOUT | DOUT DOUT | DOUT | DOUT

PIN | 22 21 pouTs 24 23 1

DOUT4|DOUT3(DOUT2|DOUT|DOUTO

DOUT

10

DOUTY)|

DOUTS,

DOUTS,

wbbididbd L

SIGNAL  R7 R6 R5 R4 R3 R2 R1 RO G7 G6 G5

G4

|

G3

G2

|

G0

32-BIT OR HIGH-
BANDWIDTH MODE

24-BITMODE 0

MSB

GRNLUTEN
N [——

B4

B3

B1

LsB

BLUE LUT

DATA

BLULUTEN
EN [——

I

Y

LSB

DOUT

16

DouT
13

B7

B4

B3

L |

B1

E36. LUTHIE

LUTHRBHEE S TR

1)

2)

SLUTPROG = 1E %8 0x7C, ##FBLULUTEN = 0.
GRNLUTEN = 0. REDLUTEN = 0 (50x08% % 77 28
OX7C)0

MEA—1TEHEESEILELUTR A, X T244IRGB,
FEHOX/DIE A F F M, Ox00EA F P HE(UX IR
UART), B2660 %%, % F18fZRGB, fF M0Ox7DfE
AEFFHEMU, 0x401E A FH HEXRUART), B
BANF T, (Tt WRAESNMNUTSHESZ/IEE
LUTADDR, TR EZMNEHELE, )

ERIeLUTHRE, BITESEH, FHANSEFSE
HHNFPHERL—SE,

4) EROX7TEEAFHFRMI, SRELUTEESER2F3,

Maxim Integrated

5) £ AOx7F{EA FFasthil,

AERBEABIERF, MAEERLUTH € ¥R,
LUTPROG = 0 (50x00E & ##280x7C),

b) AEREREMEILEF, BEERLUTH € 7%,

LUTPROG = 0. BLULUTEN = 1.

NEELUTESE $R2F03,

GRNLUTEN = 1.
REDLUTEN = 1 (E0x07E & ##280x7C),
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#F13. R EEHEERN

MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

MAX UART/
HIGHIMM BIT OR REVFAST
2
SD/HIM PIN SETTING BIT REVERSE CONTROL CHANNEL MODE 12C BIT RATE
(kbps)
LOw (1) X Legacy reverse control channel .mode (compatible with all GMSL 1000
devices)
0 High-immunity mode 500
HIGH (1) — -
1 Fast high-immunity mode 1000
X=F%,

F14. SR EEEERXEX

BWS SETTING ALLOWED PCIz:;gS)T FREQUENCY
Low > 41.66
High >31.25
Open >83.33

R L R B RDRS = 0
Bt R EEEERR
BEBAEFsUMEROETBEERER, 5 THEEAR
AECGMSLE a2 H BB s B H —F NN TR MEIZ), ¥
30kOEE PH % 5 = & 788 GPO/HIM, DU % & 288 SD/HIM,
ErENERAsSnEER, LEE, BETRUMER
T HHIGHMMZ ES, EETNEEESTHLHEERER,
WRK B TRAMEEEPOHIGHIMME B, WEBE
GH R MR FBEER, BI85 178/#% 58 HHIGHIMM
iRE, A3 EREESBERRNZEH500us/1.92ms
W, BBESREBEEXNRTH, AP ®XIUESD/HIMAD
GPO/HIMZEHIGHIMML & B AtEE{E, 7 fEEHHITR
mizH B EBE,

SMMHMHERT, SBWSAHREFHSEFN, WRBT
5 ZE[PCLKOUT x 30 (BWS = 1k 8 F =} 7 #§)=k40 (BWS
= & BF)]ARF1Gbps, EHYHE$REHPFTUNE = 00;
BWSH BB, #0R & 71X K F2GBps, REHPFTUNE
=00, o, FERAINFRRBE LD, TR, EHLITNF
XnweHAN, fRknEFBEEXTEREEST
o

RINRET, SH&E= £ B500kbpsty X, # #1738
MMBIEPIRBREVFAST = 1 (BT8R T FR0X AN BE &

Maxim Integrated

2 F F880x1189D7), B 1Mbpstd &, £ = bu it .
SEEXN, FE-ENRHI(ERIY,

PRERAEC

REBEARREN, MUBERINE, mikuCBdzt i
BREGS, EHHFHATORHARIRRE, BSLEEPHE
THAKERERER, #FAKRREXEEQLHDCPF 728, B
TENREESTHFR, BTHRRFEEREE, AEFRE
SLEEP = 1Z/E8ms (B R AW & H), BB
WIRRE N, XTAEUCFIEEh & T REES HHFFHER,
BB NG T EE D,

ME GBS HHE, THUEmMBER R EETEH BES
<, TFbmsER M IRE L8, ASHSLEEPEF FEN 50,
Bk AMeBEeg 4, MizimlRBESH0Y, EEHITH, S8
BEMBTERBONIEFHESH, —EFIERES,
% B8 s EESLEEPEF 71,

KETHES

BmERATXEMER, AYTHRREHER, AFEEERDE,
EPWONE A REE, MHAANXKER, XHERT, 5
THHRFASHE, #AXHERN, BHEEENTHE
2}, B XUWTET, 9475 E03IBIADDI2:0). CX/TP.
I2CSEL. SD/HIMAIBWSEIIRA

Bie & fE 2%

ERANMBANBLT, EHBETTHEEMRALER
EEREERN, i 2 RN S 7E /S sh Al 0 Bk % Z BT iR
BRBFFR, IBKRPBHEBERRENS, EHT
28 LIRECLINKEN = 1fEgeBit Bk, MBRERTAHY,
BRI EREM MR, SEREN = 108, MIMTEEMLERST
ESE, F2RANUE,
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I EEE AR

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

B, MRBEBERTHZEEE, BEHBEUFRTH,

FIBFFRAR TN AOEHER, R6FrABgRNy SR FEIMSEHNE,
BEHER, BExMMSERNEELERE, TUERESE
x15. SRR R EEILRE
SERIALIZER
NO. uC DESERIALIZER
(AUTOSTART ENABLED) (AUTOSTART DISABLED)
Sets all configuration Sets all configuration Sets all configuration
inputs. If any configuration inputs. If any configuration inputs. If any configuration
. C connected to serializer inputs are available on one inputs are available on one inputs are available on one
H end of the link but not the end of the link but not the end of the link but not the
other, always connects that other, always connects that other, always connects that
configuration input low. configuration input low. configuration input low
Povyers up and .Ioads Qefault Powers up and loads default
settings. Establishes video Powers up and loads default . . .
1 Powers up . . . settings. Locks to video link
link when valid PCLK settings . . .
. signal if available.
available
Enables serial link by setting
SEREN = 1 or configuration
link by setting SEREN =0 . i . ) .
9 and CLINKEN = 1 (if valid \Ifizt:gllliirlles configuration or \I;;cel;s"trc:kc;nfrlgtljratlon or
PCLK not available) and gets 9
an acknowledge. Waits for
link to be establish (~3ms)
Writes configuration bits in Configuration changed from
3 the serializer/deserializer and | Configuration changed from default settings g . 9
default settings
gets an acknowledge.
If not already enabled,
sets SEREN =1, gets an Establishes video link when valid PCLK available (if not Locks to video link signal (if
4 acknowledge and waits for already enabled) not already locked)
video link to be established y y
(~3ms)
5 Begin sending video data to Video data serialized and sent across serial link Video data received and

input

deserialized
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49



MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H
%16, EERNE AR (CDS = BHF)

NO. uC DESERIALIZER
(AUTOSTART ENABLED) | (AUTOSTART DISABLED)

Sets all configuration

— | WC connected to deserializer Sets all configuration inputs | Sets all configuration inputs inputs

Powers up and loads
default settings.
Locks to video link
signal if available.

Powers up and loads
default settings.
Establishes video link when
valid PCLK available.

Powers up and loads
default settings. Goes to
sleep after 8ms.

1 Powers up

Configuration
changed from default
settings

Writes deserializer configuration bits
and gets an acknowledge

Wakes up the serializer by sending
dummy packet, and then writing

3 SLEEP = 0 within 8ms. May not get Wakes up
an acknowledge (or gets a dummy
acknowledge) if not locked.

Writes serializer configuration bits.
4 May not get an acknowledge (or gets | Configuration changed from default settings
a dummy acknowledge) if not locked.

If not already enabled, sets SEREN = | o\ Lo o6 Video link when valid PCLK available (if not | -OSKS to video link
5 1, gets an acknowledge and waits for already enabled) signal (if not already
serial link to be established (~3ms) y locked)

Video data received

6 Begin sending video data to input Video data serialized and sent across serial link .
and deserialized

SLEEP =1, VIDEO LINK OR CONFIG
LINK NOT LOCKED AFTER 8ms

CONFIG LINK

‘:
1
! CONFIG LINK
UNLOCKED
POWER-ON SIGNAL SERIAL PORT E OPERATING
IDLE DETECTED LOCKING !
| CONFIG LINK ;;é)lgTRé\R'}"S
LOCKED

\ PSR <y 0—> SLEEP

VIDEO LINK VIDEO LINK
SERIAL LINK ACTIVITY STOPS OR 8ms ELAPSES AFTER -
PWDN = HIGH,
HC SETS SLEEP = 1 _LOCKED / ) ____UNWOCKED _ _____ .

GPI CHANGES FROM ==~~~
LOW TOHIGH OR -~ .
HIGH TO LOW / \ PWDN =LOW OR POWER-DOWN

| ALLSTATES OR
‘ ! POWER-OFF POWER-OFF

PRBSEN =0

SEND GPITO

VIDEO LINK
OPERATING

VIDEO LINK
PRBS TEST

PRBSEN = 1

GMSL
SERIALIZER

0——> SLEEP

__________________________________________

E37. KEHE
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B A N AR (HDCP)

i A¥IEBR PP X TFHDCPTEHIR BBIE N — B IB MR
%, & FHDCP# LB 4 0% EHDCP System v1.3
Amendment for GMSLIISE B9 3K , Z I SE oT ADCP3L 15,

HDCPEEFRR N ITIEME: REINENEBRTEMRE,
HCIBITI EGMSLE 1728 F BISTART_AUTHENTICATION{Z
BT EINE, GMSLE{TH8 £ — 164N E, £&
HCHE E MGMSLE 1788 3 IGA FE WL B B H 5 N &
25, ABUCIEEEGMSL & 1788 /2 2L 1E £ 10 B (AKSV) I K H
SEMBR, uCEEEIMMBERKSY BKSVIFHFKESA S
128, UCH I BEBKSVE #E B #, GMSLB TR #E
B 88 A A Bt H— D164 e A {EROFIRO, GMSL
HIHDCPEIT kg & 48 A F % U 88 7 £ R0’ #9100ms & /&
FrEY B (HDCP#HLSE 3R E) B/ N 8128 MR R I h A HA,

ERFM I ELEEER. A LERFUCLEER . KEN_INT_
COMPE1HY, HEHEAIMLEET,; FEN_INT_COMPEO
B, BEUCLEERER, AMLEREXT, yCrEi £ 28
g RO’ ¥ K H 5 AGMSLE 1728, GMSLE 788 %R0’
S5E R~ 4+ 80m EROB /TR, A B ERO_RIL
MATCHED, pCEEBBR AT, pCHEBIF LR B IT8/M &5
25 HIRO/RO’ fE,

FEFMERmNERE, TEUCKREBKSVE & A KE
BKSV_INVALIDH 1% B20M1F0201M0)F R IBIEE F R K
EBKSV, MRBKSVAEFZEE S, BN ELE, AN
EERBE R EIANE, MRWNYEFTE, )CEXFBN
E(ZBHDCPHSE 1.3 M KCHIULBA) . TR E R KM,
CBIT R BGMSL B 4788 H WRESET_HDCPIL EZ R £IA
IE, MRBKSVHEMAEERBL P, EHVNREREERR
PEEEE, EALEIE SN B I % 2 INEF R E I B
HE KRR WEIR, yCH128M 3 F2s+0.5sM T — K ¥
B BMNE, GMSLE 1783/ 585812801~ & — K18
RfE, XEEENIBHET RN ERRN)FEE=UC
BT,
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

it 5N, GMSLE 17 28/# 5 28 79 1 58 5 B 1 F 32 (v R B,
1058 SR BRI UE R —FP Ol ik MR BRI 0K, BT IRER
BHEK, WFZikD, GMSLE {78 F 1% & 38 F16H1~
A8 1 38 B BE 0 UE 08 N B (PIFIPI ) A A TNLEAS W E
EL=RPIPS AR EERRM,

I {ERE

GMSL% B 1% % 0 & 3 3 00 % B 4B, N F & &
5, EHUCR BGMSLE 1788 70 & 38 b 8000 B 82
(ENCRYPTION_ENABLE)fZ, pCi 7R #EGMSL & 1T 2§ 70
# £ 28 #9 48 EVSYNCFE H] % BENCRYPTION_ENABLE
fI(3E 7 R B £ 1E = 8 8 R HYSYNCT B B, B 2
ENCRYPTION_ENABLE LA 1k /0 % B, 5k 48 [ &9 B
ﬁo

i£: ENCRYPTION_ENABLEf# g8/2 IEGMSLIN %, 5 1R
BE Kk, HEEHDCPHE, pCAMBTIEERMNMZHA R
BT RN HBGMSL,

UCHTMTE MR EINIEITRE, T REFREME, Wi, FEH
ML INESREZ 8], SN,

mEZRL
WA H R HVSYNO SN B R S B S, — B F AN,
GMSLF B A EVSYNCRIHSYNCH T iR A S I, §17 7~
EFME, EHRNEHEIESBHE, T b WM S0
BRI,

FRak ST

GMSL& f788/f 5 238 R G W EHDCP £ T g€, HDCPHh
GBI EHDCPR R, ABMEF BT —%H L &
TATHEBR KRR, PAkEs O AR B HHDCPA &(fl40
ERBELER. A7 XHFHDCPh B/ REINERIN, B
BB RM TREPEATERF 788 1, mF R 4 HuC
BIURSEBRAT P o%ERRP), GMSLB 750 B
25 19 £ ASHA-18 51 it E (£ /A % 72 #9KSV3l k), HDCP
CGMSL# B X F& £ 16 M s (BB VT P 4Rk P
By W ER) o
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WRTITHERBERBET14D, UCHREREZKSVIIRE
B EBMAX_DEVS_EXCEEDEDE 78811,

HDCPR£INIET 7R

GMSLEfTE8 = E6AMRENE, & THDCPER, GMSLE&T
2/ B B W E— R MK (OTP)# 528 B8 M — WHDCP
mEH, BIRE, THUCKEFMBHHDCPR 2 IAE
72, GMSLE 1788 F0M & 88~ EHDCPR £ INEH R,
FBF R 2INE, FHDCP GMSLN BT R £ INEM T

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

W (A5 B 2 %2HDCP 1.3 Amendment for GMSL),
ERENMZE, WCHTMITHETEULEMNFRIS), F
RPERTRELAERALSHEGHYNEHME LR EINE,
HCAIE L ¥15 AGMSLE 788 8IRESET_HDCPfL, &
ERTEHFNREINE,

HDCP#SLL S

F11. F12F0F13P AHDCPIMICE &, XLERMNHSE,
FEREEHEGMSLHHDCPEITHE,

#®17. B8, HDCPREINMER EM TIE(RHERJAZ P UERT)——HDCPREIAIEMINE—BR 5

NO. uC

HDCP GMSL SERIALIZER

HDCP GMSL DESERIALIZER

1 Initial state after power-up.

Makes sure that A/V data not requiring
protection (low-value content) is available at
the GMSL serializer inputs (such as blue or
informative screen). Alternatively, uses the

2 FORCE_VIDEO and FORCE_AUDIO bits of
the GMSL serializer to mask A/V data at the
input of the GMSL serializer. Starts the link by
writing SEREN = H or link starts automatically

Powers up waiting for HDCP
authentication.

Powers up waiting for HDCP
authentication.

writes to the GMSL serializer.

UC'’s write of BKSV.

if AUTOS is low.
3 . Starts serialization and transmits | Locks to incoming data stream and
low-value content A/V data. outputs low-value content A/V data.
4 Reads the locked bit of the deserializer and . .
makes sure the link is established.
Combines seed with internally
5 Optionally writes a random-number seed to generated random number. If L
the GMSL serializer. no seed provided, only internal
random number is used.
If HDCP encryption is required, starts Generates (stores) AN, and
6 authentication by writing 1 to the resets the .
START_AUTHENTICATION bit of the GMSL START_AUTHENTICATION bit
serializer. to 0.
7 Reads AN and AKSV from the GMSL serializer . Generates RO’ triggered by the uC’s
and writes to the deserializer. write of AKSV.
8 Reads the BKSV and REPEATER bit from and | Generates RO, triggered by the .
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

#®17. B8, HDCPZEINMEREM TIE(RE R[S P U ——HDCPREIAMEMHINE—BR S

(&)

NO.

1]

Reads the INVALID_BKSV bit of the GMSL
serializer and continues with authentication

if it is 0. Authentication can be restarted if it
fails (set RESET_HDCP = 1 before restarting
authentication).

HDCP GMSL SERIALIZER HDCP GMSL DESERIALIZER

10

11

Reads RO’ from the deserializer and reads

RO from the GMSL serializer. If they match,
continues with authentication; otherwise,
retries up to two more times (optionally, GMSL
serializer comparison can be used to detect if
RO/RO’ match). Authentication can be restarted
if it fails (set RESET_HDCP = 1 before
restarting authentication).

Waits for the VSYNC falling edge (internal to
the GMSL serializer) and then sets the
ENCRYPTION_ENABLE bit to 1 in the
deserializer and GMSL serializer (if the uC is
not able to monitor VSYNC, it can utilize the
VSYNC_DET bit in the GMSL serializer).

Encryption enabled after the
next VSYNC falling edge.

Decryption enabled after the next
VSYNC falling edge.

12

13

Checks that BKSV is not in the Key
Revocation list and continues if it is not.
Authentication can be restarted if it fails.
Note: Revocation list check can start after
BKSV is read in step 8.

Starts transmission of A/V content that needs
protection.

Performs HDCP encryption on
high-value content A/V data.

Performs HDCP decryption on high-
value content A/V data.
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F18. R EEERE(EM)—EEnER

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
BT R STPHEIN & FH 175 H

B128miHIT—

NO.

uC

HDCP GMSL SERIALIZER

HDCP GMSL DESERIALIZER

Generates Ri and updates the
Rl register every 128 VSYNC

cycles.

Continues to encrypt and

transmit A/V data.

Generates Ri’ and updates the RI
register every 128 VSYNC cycles.

Continues to receive, decrypt, and
output A/V data.

Every 128 video frames (VSYNC cycles) or
every 2s.

Reads RI from the GMSL serializer.

Reads RI’ from the deserializer.

Reads RI again from the GMSL serializer and
makes sure it is stable (matches the previous
RI that it has read from the GMSL serializer). If
RI is not stable, go back to step 5.

If Rl matches RI’, the link integrity check is
successful; go back to step 3.

If Rl does not match RI, the link integrity
check fails. After the detection of failure of
link integrity check, the yC makes sure that
A/V data not requiring protection (low-value
content) is available at the GMSL serializer
inputs (such as blue or informative screen).
Alternatively, the FORCE_VIDEO and
FORCE_AUDIO bits of the GMSL serializer
can be used to mask A/V data input of the
GMSL serializer.

10

Writes 0 to the ENCRYPTION_ENABLE bit of
the GMSL serializer and deserializer.

Restarts authentication by writing 1 to the
RESET_HDCP bit followed by writing 1 to the
START_AUTHENTICATION bit in the GMSL
serializer.

Disables encryption and

transmits low-value content A/V

data.

Disables decryption and outputs low-
value content A/V data.
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
BT R STPHEIN & FH 175 H

F19. AIEHEHH TR E—E TS S 1 60T —
NO. uC HDCP GMSL SERIALIZER HDCP GMSL DESERIALIZER
Genergtes PJand updates the Generates PJ’ and updates the PJ’
1 — PJ register every 16 VSYNC .
register every 16 VSYNC cycles.
cycles.
2 . Continues to encrypt and Continues to receive, decrypt, and
transmit A/V data. output A/V data.
3 Every 16 video frames, reads PJ from the . .
GMSL serializer and PJ’ from the deserializer.
4 If PJ matches PJ’, the enhanced link integrity . .
check is successful; go back to step 3.
If there is a mismatch, retry up to two more
times from step 3. Enhanced link integrity
check fails after 3 mismatches. After the
detection of failure of enhanced link integrity
check, the yC makes sure that A/V data not
5 requiring protection (low-value content) is — —
available at the GMSL serializer inputs (such
as blue or informative screen). Alternatively,
the FORCE_VIDEO and FORCE_AUDIO bits
of the GMSL serializer can be used to mask
A/V data input of the GMSL serializer.
Writes 0 to the ENCRYPTION_ENABLE bitof | D\Sables encryption and Disables decryption and outputs low-
6 . - transmits low-value content A/V
the GMSL serializer and deserializer. data value content A/V data.
Restarts authentication by writing 1 to the
7 RESET_HDCP bit followed by writing 1 to the . -

START_AUTHENTICATION bit in the GMSL
serializer.
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H 2k 2E M 2% R Bl——RAuC

B8t Bl Fh B — NP ABEATEPUC, FK20AREINETIEL R,

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

BD-DRIVE

- TX_B1

uC_B

MEMORY
WITH SRM

REPEATER DISPLAY 1
™| RXR1 |« > XRI [ | RXDI
»| VIDEO
»| ROUTING
| ] DISPLAY 2
RXR? @& HCR |la—& | XR2 [ ™| RXD2

— VIDEO CONNECTION
- #  CONTROL CONNECTION 1 (uC_B IN BD-DRIVE IS MASTER)
~<¢—» CONTROL CONNECTION 2 (uC_R IN REPEATER IS MASTER)

EI38. 4k 58 [ 25 7R

— PP LREEFIF MUC (Tx = GMSLE 7788, Rx = fBHE55)

#*20. HDCPZEINEFMEM TAE(— P4, M AHuC)—HDCPZRETAMEMINE—BR7 15

—&Ba
HDCP GMSL HDCP GMSL
SERIALIZER DESERIALIZER
(TX_B1, TX_R1, (RX_R1, RX_D1,
NO. uC_B MC_R TX_R2) RX_D2)
TX_B1CDS =0 RX_R1CDS =1
TX_R1CDS =0 RX_D1CDS =0
TX_R2CDS =0 RX_D2CDS =0
1 Initial state after power-up. Initial state after power-up. ﬁl:j gsvgi;l:;mzt:gg for QIII:) ggvgi;ue‘?‘:gzzﬁ for

Writes REPEATER = 1 in

RX_R1. Retries until proper

acknowledge frame received.

Note: This step must be

completed before the first part

of authentication is started

9 . between TX_B1 and RX_R1 by . o

the uC_B (step 7). For example,

to satisfy this requirement,

RX_R1 can be held at power-

down until uC_R is ready to

write the REPEATER bit, or

WC_B can poll uC_R before

starting authentication.
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ZER(E)
NO. uC_B
Makes sure that A/V data

not requiring protection (low-
value content) is available at
the TX_B1 inputs (such as
blue or informative screen).
Alternatively, the FORCE_

HMC_R

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

#*20. HDCPZEIANEMEM TIE(— P4k, B APuC)—HDCPZREIAEMINE—&R7FIE

HDCP GMSL HDCP GMSL
SERIALIZER DESERIALIZER
(TX_B1, TX_R1, (RX_R1, RX_D1,
TX_R2) RX_D2)
TX_B1CDS=0 RX_R1CDS =1
TX_R1CDS=0 RX_D1CDS =0
TX_R2CDS =0 RX_D2CDS =0
TX_B1: Starts RX_R1: Locks to

serialization and

incoming data stream

3 VIDEO and FORCE_AUDIO — .

. - transmits low-value and outputs low-value
bits of TX_B1 can be used to content A/V data content A/V data
mask A/V data input of TX_B1. ’ ’
Starts the link between TX_B1
and RX_R1 by writing SEREN
=H to TX_B1, or link starts
automatically if AUTOS is low.

Starts all downstream links TX_R1, TX_R2: Starts | RX_D1, RX_D2: Locks
by writing SEREN = H to serialization and to incoming data stream
4 — TX_R1, TX_R2, o links start ; 9
automatically if AUTOS of transmits low-value and outputs low-value
. Y content A/V data. content A/V data.
transmitters are low.
Reads the locked bit of RX_D1
. and makes sure the link
Reads the locked bit pf RX_R1 between TX R1 and RX D1 is
and makes sure the link . - Ny
5 . established. Reads the locked — —
between TX_B1 and RX_R1 is .
established bit of RX_D2 and makes sure
’ the link between TX_R2 and
RX_D2 is established.
Writes 1 to the
GPIO_0_FUNCTION and
GPIO_1_FUNCTION bits
6 Optionally, writes a random in RX_R1 to change GPIO . .
number seed to TX_B1. functionality used for HDCP
purpose. Optionally, writes a
random-number seed to TX_R1
and TX_R2.
Stans and completes the . TX_B1: According RX_R1: According to
first part of the authentication to commands from
7 — commands from uC_B,

protocol between TX_B1, RX_R1
(see steps 6-10 in Table 11).

MC_B, generates AN,
computes RO.

computes RO’
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

#*20. HDCPZEIANEMEM TIE(— P4k, B APuC)—HDCPZREIAEMINE—&R7FIE

—ERa(8r)
HDCP GMSL HDCP GMSL
SERIALIZER DESERIALIZER
(TX_B1, TX_R1, (RX_R1, RX_D1,
NO. uC_B MC_R TX_R2) RX_D2)
TX_B1CDS =0 RX_R1CDS =1
TX_R1CDS =0 RX_D1CDS =0
TX_R2CDS =0 RX_D2CDS =0
When GPIO_1 = 1 is detected,
starts and completes the first part | TX_R1, TX_R2: RX_D1, RX_D2:
8 . of the authentication protocol According to commands | According to commands

Waits for the VSYNC falling
edge and then enables
encryption on the (TX_B1,
RX_R1) link. Full authentication
is not complete yet so it makes

between the (TX_R1, RX_D1)
and (TX_R2, RX_D2) links (see
steps 6—10 in Table 11).

from uyC_R, generates
AN, computes RO.

TX_B1: Encryption

from uC_R, computes
RO’.

RX_R1: Decryption

9 sure AV content that needs — enabled aﬂgr next enabled aft_er next
protection is not transmitted. VSYNC falling edge. VSYNC falling edge.
Since REPEATER = 1 was read
from RX_R1, the second part of
authentication is required.
When GPIO_0 = 1 is detected, TX_R1, TX_R2: RX_D1, RX_D2:
10 . enables encryption on the Encryption enabled Decryption enabled
(TX_R1, RX_D1) and (TX_R2, after next VSYNC after next VSYNC
RX_D2) links. falling edge. falling edge.
Blocks control channel RX_R1: Control -
from uC._B side by setting channel from §er|allzer
1 REVCCEN = FWDCCEN = 0 — side (TX_B1) is blocked
in RX_R1. Retries until proper after FWDCCEN =
— . REVCCEN =0 is
acknowledge frame received. .
written.
Waits for some time to allow RX_R1: Triggered by
HC_R to make the KSV list Writes BKSVs of RX_D1 and uC_R's write of BINFO,
1o | o2y In RXR1. Then polls RX_D2 to the KSV list in RX_ B calculates hash value
(r.eads) the KSV—LIST—RE_ADY R1. Then, calculates and writes (V') on the KSV list,
bit of RX_R1 regularly until the BINFO register of RX_R1. BINFO and the secret-
proper acknowledge frame is value MO
received and bit is read as 1.
Writes 1 to the KSV_LIST_ RX_R1: Control channel
READY bit of RX_R1 and then from the serializer side
13 unblocks the control channel . (TX_B1) is unblocked
from the uC_B side by setting after FWDCCEN =
REVCCEN = FWDCCEN =1 in REVCCEN =1 is
RX_R1. written.
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MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

#*20. HDCPZEIANEMEM TIE(— P4k, B APuC)—HDCPZREIAEMINE—&R7FIE

—#B5 (£E)
HDCP GMSL HDCP GMSL
SERIALIZER DESERIALIZER
(TX_B1, TX_R1, (RX_R1, RX_D1,

NO. uC_B MC_R TX_R2) RX_D2)
TX_B1CDS =0 RX_R1CDS =1
TX_R1CDS =0 RX_D1CDS =0
TX_R2CDS =0 RX_D2 CDS =0

Reads the KSV list and BINFO
from RX_R1 and writes them
to TX_B1. If any of the MAX_
DEVS _EXCEEDED or MAX _
CASCADE_EXCEEDED bits
is 1, then authentication fails.
Note: BINFO must be written
after the KSV list.

Reads V from TX_B1 and V’

from RX_R1. If they match,

15 continues with authentication; —
otherwise, retries up to two

more times.

TX_B1: Triggered by
JWC_B’s write of BINFO,
calculates hash value
(V) on the KSV list,
BINFO and the secret-
value MO.

Searches for each KSV in the
16 KSV list and BKSV of RX_R1 in —
the Key Revocation list.

If keys are not revoked,
the second part of the

content that needs protection.

7| authentication protocol is - - -
completed.
Starts transmission of AV All: Perform HD.CP All: Perform HD_CP
18 — encryption on high- decryption on high-

value A/V data.

value A/V data.

#has (A AR AN B

ERBHEREREN, BHLRELREINE, FAR
BB BT R OKSV, THUCTRE LiTHKBN
NEW_DEV_CONNfI &2 hifi, i £ 7uC,
BEZRENEE & EE TITHE N
ERHRGWEFHBHE, HDCPHABRTD LIRS
INE, IR EHRETF LTR%B/PABHREINEER,
s T AT IEH R SINEEROS BT .

Maxim Integrated

1) FEUCMHDCP S 4k 28 B N = e S8 FFin 7= £ 34
o

2) AKSVE NZEHDCP 4k 28 & % N\ B2 U 88 B, HAUTH_
STARTEDfz BshEfL, EGPIO1Z A BE(EIRGPIO_
FUNCTION& &),

3) HDCP 4k 28 f9uCE1FHDCP o 44 28 4 N $2 U 88 (IAUTH_
STARTEDA #/5{GPIOT(M1 R E & B) i K 2l = Bk &,
HFLEX T 178 BT IAME

4) HDCP k28 HJuCE L AUTH_STARTEDfL,
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¥ GPIOO_FUNCTIONE &, fEGPIOOR K # U 28 89
ENCRYPTION_ENABLEfI, Ef7uCHEse/Z L= es, &
GeEuCoT R ZEATBSE,

MARER

PRBSH#:

BITRBIEPRBSHALLER, REMBEBPIHNRLR
IE#1E, A= TPRBSW I, 7£ ## & 88 $ K DISHSFILT.
DISVSFILTAIDISDEFILTE“1", %t ib U RkoP IR IK, A
& 7E #% & 88 1 1R EPRBSEN = 1 (0x04, D5), F}7E## &
BRHTHENRE, ARHEPRBSWI, AMEREPRE
PRBSEN = 0 (0x04, D5), AEE LT P HTHNIRE,

ey ol

BB ETHKNIR, I 7ES F 7 8DECERR
(OXOD)NIE ZHE M E MR 2, WRAE—MRENEE
MINE KEIRWORIME=1/4), BRBEB/EXY, FELE
REIE, 25, BEBBEAEFNEETEIE, M
ESE AR, N ERAN NS EFS@EEUC),
HEMABHWEER/S, DECERRESE I, HITHE
PRBSMIA B, f# 88 A rIPRBSEH 7788, DECERR
2R F0x00,

ERR#iH
MBEREHERRARR L, TEIHN, RERUHZR
RO M ORI PR, 33 2 EPRBSIIE 18 T E >
— XPRBSIZH, M A A ZHHIRE, WREHTiE
BDECERR. #iF s, SE2 ashBEns, #8
DECERRE fz, ERR¥IKE 3l B E,

B shffE & L

S REHEENR AT ERERE SRR T HENNIRBERE
28 (0xOD#FIOX0E), #EERREBR X N1usE, B EE N
TERIRN T #{E DECERRFERR# L, LB, BRiAX
MBEMWEE N, BIiITAUTORST(0x06, Db)fF & B shil
BEA, S{HEPRBSMIRER T AT ENHEE L,

Maxim Integrated

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

WuCHEHl
REBEE MRS SsRERNBE, WNBRNAT,
WP TRTEMN, BGENEBEGS, LEBNTRES
RIS J@Tu?“ﬂmﬂﬁﬁiﬁ MUC, X B BMERSIEE,
XFERT, EMuCEHTUERTs8. MBI REEIME
HiT@iE,

WRERBNMCHE RN S AERFEE, WekEdR, AP
NABASEMINEREZEXFMITR, i, BHBENE
HEE R M I2CEN Z B fh 5o BT RS BUB S kWA,
TEENEMN, WRAEZBITRTHERKBRE, TFEHSB
1783/ 5 85 P “WFWDCCENFIREVCCEN{Z(0x04, DI[1:0])
ZFIFFaArmESBEE, FIEETHENBE, #2%
FuCz EIMH R,

PLBERAS R A fE A uC A, SR T8 T A FARER#E K,
EEMBRMNOUCK HGRE, MRS, $THRMUUCEE
FHIRH BTN TS,

B A e

B ITE 9 B $P(fpeLkouT) F0 15 1 1B 18 B & (fuarT/fiac)
REGFRERITHER, B MERET, X HW0M
bus, REEMFHEMIRER, EFHSHNBTHEER KR
SEREN, 05R #8840 4R sr B3 sr B3R A R IERKOF, N
BT RERNZ B B AP M R, &R 47 8E BK /8 B 3 3K 1) H95000s
A, REOFEFBERTH, FAUARTEON, HfyarTtd
BREMRFERHEILUA, HR:EHEBZIRFIUARTE
SR, flan, BFUARTERE M 1MbpsBE ik Z 100kbpsH,
B 5t PU333kbpsk i& B ¥E, A H M100kbpsk i U E,

[ B& 3K EE 43 51 5 3%03.333,

PRI AR [E) 47 & 5K
EERCHREBTENRALSERNNKENE, KRHEE
HILOCKH K E £ ZIGPI A, TNERERT EREN R
HBREN, WRECEEERFEEEZEAGPIIMAN, T
FAuCEH %R, XoXRHTHMSEMER P, &M
REHBENBEETITHEEAR TN mER, THLEN
GMSL%E B BILOCKIR 7S, fit KLOCKF F 8 45 401 471 8 2%,
[TEIH=g:308
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R E S (R i5 K R )

GPI/GPO} BEECURAIM B S5 S B R K (Fltn, i
BRAGRUT - MHEHE, BECUMRBSESEE
EGPIA, §GPOH ik ZEJEAME LSRN GPI/
GPOHIER B (B 59275s, % NGPI/GPOI® & 2 8] 9 4
RA116ps (BEE), WRFERMERNES, TE
BELOMEASHNEEERBBHOGPIO, EAI2CT &
Sd ¢ EHGPIOB IR, XHENRARERH15ps, 5
5 89 12CHL R T %,

R i% B 2R it
BORNBERYTHIRESGHL, NTRTFR—F
B IEEEL PGMSLES M, DIRIZCIME, BITasHbtr
FENEHNFFR0X00, BREBHBUNVFEIRENST
FE0x01, AE i, BEBATEE S ovss
TS FBTHEMIER, SHTHRNFTHFROX00; T
BERMU TR, SHERNFHFEOX0), RAEKHEE
WHBEANS —BHEINNSHFRNTFRORMBUESR, 5
RE/NFTFRO00; WTFRERBU T, SRTRHN
%}Tﬁ_‘%%OxOﬂo

=“HETEREBAN

CX/TPRIBWS A= 8PN, HHSTEOREMN AR
IME, B EH EAE=EFHAEEEIOVDD, REH
BEFR, BETHGEEZEGND, RENRKSBTE, &
Z|OVDD2H FF 8, MAhE BT, MFHFE, KA
EABERH=BFBEAN,

%21. MAX9276/MAX9280L BE Fr 25 14

MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

BB &

BERITFRNFFHENER, HCFGBLOCKER, #%F
FROX00E FHFHONFAT ABRE, —BETIZKRE,
FESEREFREK, BRI RFEHPWDNAR BT,

5HEGMSLEHFRIFREE

75 88 5MAX9275-MAX9281 £ {788 B X (£, {117
MEHECGMSLETRESHEM, £215IHT — L TR
#lo

ZRLTFfiERS

SNBEYEFR—WHDCPRRELE, RETREEIX
B INVM) R, HDCP i 22 4 8 45 10 -+ M561L 8 74 & A
— M AORI AR, NVMTTH R RAL o

HS/VS/DE& 1B

BB FERS BEAHKHS, VSFIDE# T4 15 FIHDCPAI
Fo TERITEPFENMINVHSYNC, INVVSYNCHIINVDE (F
7380x0D. Ox0FE), BRELFHBRHNMAES KA, UH
FGMSLE #; 7 % 5 28 o B INVHSYNC. INVVSYNC
FOINVDE(F #7880x0E), MM IREFHHNES, UAT
TiTE s

WS/SCK& 1

ff 2 88 B9I7SK A AR E R M, E & 1T 88 o B LINVWS,
INVSCK (F#7880x1B), B IEMMIESKHE, MBFGMSL
2B, TEM B8 B AUINVWS, INVSCK(F % 280x1D),
WL RBNES, UBT T8,

MAX9276/MAX9280 FEATURE

GMSL SERIALIZER

HDCP (MAX9280 only)
High-bandwidth mode

If feature not supported in serializer, must not be turned on in the MAX9280
If feature not supported in serializer, must only use 24-bit and 32-bit modes

12C to 12C

Coax

If feature not supported in serializer, must use UART to 12C or UART to UART

If feature not supported in serializer, must connect unused serial output through 200nF and
50Q in series to Vpp and set the reverse control channel amplitude to 100mV.

High-immunity control channel

TDM encoding supported

If feature not supported in serializer, must use the legacy reverse control channel mode
If feature not supported in serializer, must use 12S encoding (with 50% WS duty cycle), if

I2S encoding

If feature not supported in serializer must disable 12S in the MAX9276/MAX9280

Maxim Integrated
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FR22. T 5E 4y H AT Bt

OUTPUT DELAY RELATIVE
OUTPUT TO DOUTO (ns)
DISSTAG = 0 DISSTAG = 1
DOUTO-DOUTS5, 0 0
DOUT21, DOUT22
DOUT6-DOUT10, 05 0
DOUT23, DOUT24 :
DOUT11-DOUT15, ] 0
DOUT25, DOUT26
DOUT16-DOUT20, 15 0
DOUT27, DOUT28 :
PCLKOUT 0.75 0

GPIOs

~ FFHDCPBY, f# &5 28 12 #t ™ & FF ®RGPIO (N 2 a7 =
£ oA UF 18 2 R {F B8 T 17 #% B 00 # &R 4Y), GPIO10OUTHI
GPIOOOUT (0x06, D3#1D1)i#% BGPIOH i K &,
GPIOH% i iy BO, M KE L, BRHEMLE N, Rz
B, BRSNS LR BERN S, GPIOR N2 88 1h
ZAERE, WANRDHET FHFB/CGPIOTFGPIOO0 (0x06,
D2#1D0), K GPIO1/GPIOOA 1E i A BY, 3&GPIO10UT/
GPIOOOUTE& 1,

ZEFITEY
MR BB T M I TROR, MIREMIFIERS, i HiE
R TRENHEREESER, RINEFHT, BERE
RE2THEFRER LR, BIIDISSTAGH(0x06, D7)
XA ER o

P ERHEIN T

BHARBRAN, ZHTHARS, RELEEEGNDHT
RepE, I T B,
EHEI2C/UART LR EE FE

I2ZCRIUARTH RABE LU BHREBES B, HIEE
LR BEEEN, SEEENEREZ B#HTEE, RIS

Maxim Integrated

MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

BRI, EEERLNENSGEHME~TE—THES,
I2CHl R 2 = T 89 _E FHEFE] 25300ns (30% E70%), &
FBF400kbps A T #u 48 R R(FEME B Ik BT fF14%K
FHLCHARIEFR) ABRRBERN X EFEEHEX,
& £ 4 B PR fF £ F B Eltg = 0.85 x RpuLLup X Ceus <
300ns, MIRBEREKRIE, WAGEIRANEF, SHXHF
I2C/UART#E R Zi4 1Mbps,

253 O
Tinima

TABEEERRESEREEERE, ERBEEES T
KEERNMEEE, MESERES TME, FEBHE—
w5 EME R IRERP, FOSALNREBANTE
REHR, XS T IR KA B AR5 AR L
[@:é)::.-?o

Timma B ARERE
HEMREEHESHNEZNNTUDSVISEREENT
EHEERT, BTRETHEERE, WRESATEE
EFBBRTHIE, BSERNERE, EEGERER
ARBEAEBRNNEEY, SERNRNHEETEZHK
Fo, XMEEEKHNRCHW 4 ACML/E %h 32 g 2§ ITFE B
FE(RTR). CML/ME % 3% 5h 85 [T 2 £8 fH(RTp) & & BX 32 i 48
SHARCOHER, WNEFESBEKEEMRCH EE £ A(C x
(RTp + RTR)/4o RTDMRTRE E L & £ M & R IL (B & =
4y 100070 Bk A50Q0), L, TR TEREERSKE
R Gt B (8% B, F BO.2uF (fF F £ 45 )k 48 45 %1 38 i)
A7nF (FASHEAMRBEGBEHFEANSHEMLEER
BHE, BEMEEEENASBMERGE, fRREESR
B mEEGBEES, FRMERT/NF3.2mm x 1.6mm
HHEZE, STEERESEFERNFTEMN,

i rE B B AN S5 B
# % 28 R FI3.0VE3.6VHAVDDRIDVDD#: 8, B & 175
N BASM 69 B B3 4 N A0 8 1.7VES.6VEIOVDD
B, SIOVDDMEPIFE AL, IE7 89 6B IR55 B X F = 40 B 3%
MBREMEXEE,
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iER

DC Electrical Characteristics3® ® Fr 7 89 £ 8 B 7 %
AVDD. DVDD#IIOVDDH# ® i = 1, IOVDDZEV ovpD =
3.6VE W&, mRFEFHAEEIOVDDEE, IOVDDH & =
THEFHHEBERBERBER23XET 1, HDCPIE(XIR
MAX9280);B KT h0 B, WFR24FF 7R,

%R23. IOVDDERHELER

MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

CEpiibe e

CMLBYE 5 38 2 53 BRHTIE % 91000, £ /8 2 5 A48 0T
RO BHAEES, WEERRERER], FibB
BORFAE B % 500 (0 B EH760 8B4, EH R &)o
26 A H T GMSLEE B o HE % 5 /8 60 B I FORE B 28

I0VDD SUPPLY VOLTAGE
IOVDD WORST-CASE SUPPLY CURRENT
1.9V 3.3v* 3.6V
BWS = low, CL = 5pF 44 7.9 8.6
frcLkouT = 16.6MHz CL = 10pF 6.4 12.4 13.5
BWS = low, CL =5pF 8 14.5 15.8
fpcLkouT = 33.3MHz CL = 10pF 13.2 23.1 25.2
BWS = low, CL = 5pF 14.9 25.6 27.9
fpcLkouT = 66.6MHz CL = 10pF 23.4 40.7 44.4 R
m
BWS = low, CL = 5pF 21.6 38.7 42.2
fecLkouT = 104MHz CL = 10pF 34.8 60.3 65.8
BWS = mid, CL = 5pF 10.2 18.2 19.8
fpcLkouT = 36.6MHz CL = 10pF 16.6 28.9 31.5
BWS = mid, CL =5pF 25.1 45 49
fecLkouT = 104MHz CL = 10pF 40.4 70.2 76.5
F<24. HDCP L {E#Y b mnk rE BB 7t (1 BRMAX9280)
PCLK MAXIMUM HDCP CURRENT
(MHz) (mA)
16.6 6
33.3 9
36.6 9
66.6 12
104 18
25, HEFGMSLEZSSFIE LS
VENDOR CONNECTOR CABLE TYPE
Rosenberger 56S2AX-400A5-Y RG174 Coax
Rosenberger D4S10A-40ML5-Z Dacar 538 STP
Nissei GT11L-2S F-2WME AWG28 STP
JAE MX38-FF A-BW-Lxxxxx STP
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Rp
MQ 1.5kQ
CHARGE-CURRENT-| DISCHARGE
LIMIT RESISTOR | RESISTANCE
HIGH-
VOLTAGE Cs _|  STORAGE > 3%2&
DC 100pF CAPACITOR > TesT
SOURCE —[
A39. AFEXESD W B 5
CHARGE-CURRENT-|  DISCHARGE
LIMITRESISTOR | RESISTANCE
HIGH-
VOLTAGE Cs STORAGE Rl Bﬁ\[/)lgg
DC 150pF CAPACITOR »| TesT
SOURCE —[
E40. IEC 61000-4-2# fi i B ESD R 88 2
CHARGE-CURRENT-| DISCHARGE
LIMIT RESISTOR | RESISTANCE
HIGH-
VOLTAGE Cs _| sToRAGE > Bﬁ‘é‘g&
DC 330pF CAPACITOR »| TEST
SOURCE —[

B41. 1SO 10605%zft i BESD 3zt & &%

Maxim Integrated

MAX9276/MAX9280
3.12Gbps GMSLf# £ 28,

T EHESTPHEIAN X FH1TH H

BB TR &

ELVCMOSZ 155 5CMU/R B RIS SBEF, MU
$i, XRAWEPCB, ®E. #. CMU/M%FLVCMOS
SBEES AR REIMIE, X F1000ZSSERG,
PCBREL M UL EEIT o REL4 R ~HBURT i A i i 2 26 B (3
HHIRL), EH, FHE00 PCBELHEE—RINNENE

I E1000—ELFE RN BRI RN, K FEHELH,
B i 2 FBB00E 2 o

ZHCMLBIEXR BFTPCBEL, MR = 2HAEMET,
BRERT, FAMENLNHNPCBELEK, NERE
ENLEINHER,

ESDfR#A

B IEEAKERXESDFIFFIEC 61000-4-2. 1SO 10605
ESDR4, 1SO 10605F01EC 61000-4-2FrEME T BEF &
FZWESDRIFEES, BITHERBA B EAFISO 10605 ESD
%47 ZIEC 61000-4-2 ESDRI, FrE SIHIE X AfRIE R
ZiniR, AMEERXT, KB xTH ANCs = 100pFERp =
1.6kQ (E39); IEC 61000-4-2#%8 =X T, i B jt 4 H#Cs =
150pF X Rp = 330Q (&40); ISO 10605 X T, M H T
#4Cs = 330pF XRp = 2kQ (E41),
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R26. HFiFmaRk(UR1)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

section.

REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
D[7:1] SERID XXXXXXX Serializer device address (pom{er-up default value XXO0OXXO0
0x00 depends on latched address pin level)
DO — 0 Reserved 0
D[7:1] DESID XXXXXXX Deserializer device address (power-gp default XXO1XXX
001 value depends on latched address pin level).
X
0 Normal operation
D0 | CFGBLOCK 1 op 0
Registers 0x00 to Ox1F are read only
00 No spread spectrum.
01 +2% spread spectrum
D[7:6] ss o Spread Speciru 00
10 No spread spectrum
11 +4% spread spectrum
0 WS, SCK configured as output (deserializer
sourced clock)
D5 AUDIOMODE 0
1 WS, SCK configured as input (system sourced
clock)
0 Disable I2S/TDM channel
0x02 D4 AUDIOEN 1
1 Enable I2S/TDM channel
00 12.5MHz to 25MHz pixel clock
01 25MHz to 50MHz pixel clock
D[3:2] PRNG X 1
10 50MHz to 104MHz pixel clock
11 Automatically detect the pixel clock range
00 0.5 to 1Gbps serial data rate
01 1 to 2Gbps serial data rate
D[1:0] SRNG - 11
10 2 to 3.12Gbps serial data rate
11 Automatically detect serial data rate
00 Calibrate spread modulation rate only once after
locking
01 Calibrate spread modulation rate every 2ms after
locking
D[7:6] AUTOFM - - 00
10 Calibrate spread modulation rate every 16ms after
locking
0x03 1 Calibrate spread modulation rate every 256ms
after locking
D5 — 0 Reserved 0
00000 Auto calibrate sawtooth divider
D[4:0] SDIV Manual SQIV setting. See the Manual N 00000
XXXXX Programming of the Spread-Spectrum Divider

Maxim Integrated
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R26. HFiFamaRk(WR) (£)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
0 LOCK outputis |
D7 LOCKED OUtput 15 Ow 0
1 LOCK output is high (Read only)
0 Enable outputs (power-up default value depends
on ENABLE pin value at power-up)
D6 OUTENB - 0,1
1 Disable outputs (power-up default value depends
on ENABLE pin value at power-up)
0 Disable PRBS test
D5 PRBSEN 0
1 Enable PRBS test
0 Normal mode (power-up default value depends on
MS pin value at power-up)
D4 SLEEP - 0,1
0x04 1 Activate sleep mode (power-up default value
depends on MS pin value at power-up)
00 Local control channel uses I2C when I2CSEL = 0
D[3:2] INTTYPE 01 Local control channel uses UART when I2CSEL =0 01
10, 1 Local control channel disabled
0 Disable reverse control channel to serializer (sending)
D1 REVCCEN — - 1
1 Enable reverse control channel to serializer (sending)
0 Disable forward control channel from serializer
(receiving)
DO FWDCCEN — 1
1 Enable forward control channel from serializer
(receiving)
0 I2C conversion sends the register address when
converting UART to 12C
D7 I2CMETHOD - ) - 0
1 Disable sending of I2C register address when
converting UART to 12C (command-byte-only mode)
00 7.5MHz equalizer highpass filter cutoff frequency
01 3.75MHz equalizer highpass filter cutoff frequency
D[6:5] HPFTUNE - ; . 01
10 2.5MHz equalizer highpass filter cutoff frequency
11 1.87MHz equalizer highpass filter cutoff frequency
0 Enable equalizer
D4 PDEQ . : 0
1 Disable equalizer
0000 2.1dB equalizer boost gain
0x05 0001 2.8dB equalizer boost gain
0010 3.4dB equalizer boost gain
0011 4.2dB equalizer boost gain
0100 5.2dB equalizer boost gain
0101 6.2dB equalizer boost gain
D[3:0] EQTUNE 0110 7dB equalizer boost gain 1001
0111 8.2dB equalizer boost gain
1000 9.4dB equalizer boost gain
1001 10.7dB equalizer boost gain. Power-up default
1010 11.7dB equalizer boost gain
1011 13dB equalizer boost gain
11XX Do not use

Viaxim integrated
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R26. HFiFamaRk(WR) (£)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
Enabl
D7 DISSTAG 0 rlab e staggered outputs 0
1 Disable staggered outputs
0 Do not automatically reset error registers and
outputs
D6 AUTORST 0
1 Automatically reset DECERR register 1us after
ERR asserts
0 Enable GPI to GPO signal transmission to
serializer
D5 DISGPI 0
1 Disable GPI to GPO signal transmission to
serializer
0x06 X -
0 GPl input is low 0
D4 GPIIN . T
1 GPl input is high (Read only)
0 Set GPIO1 to low
D3 GPIO10UT : 1
1 Set GPIO1 to high
0 GPIO1 input is low 0
D2 GPIO1IN . L
1 GPIO1 input is high (Read only)
0 Set GPIOO to low
D1 GPIOOOUT : 1
1 Set GPIOO to high
0 GPIOO0 input is low 0
DO GPIOOIN X L
1 GPIOO0 input is high (Read only)
0x07 D[7:0] — 01010100 Reserved 01010100
D[7:3] — 00110 Reserved 00110
0 Enable DE glitch filter
D2 DISDEFILT . - - 0
1 Disable DE glitch filter
0x08 0 Enable VS glitch filter
D1 DISVSFILT . ) - 0
1 Disable VS glitch filter
00 Enable HS glitch filter
DO DISHSFILT . - - 0
10, 11 Disable HS glitch filter
0x09 D[7:0] — 11001000 Reserved 11001000
0x0A D[7:0] — 00010XXX | Reserved 00010XXX
0x0B D[7:0] — 00100000 Reserved 00100000
0x0C D[7:0] ERRTHR XXXXXXXX | Error threshold for decoding errors. 00000000
0x0D D[7:0] DECERR XXXXXXXX | Decoding error counter 00000000
(Read only)
O0x0E D[7:0] PRBSERR XXXXXXXX | PRBS error counter 00000000
(Read only)
O0xOF D[7:0] — XXXXXXXX | Reserved (Read only)
0x10 D[7:0] — XXXXXXXX | Reserved (Read only)
0 High-immunity reverse channel mode uses
500kbps bit rate
D7 REVFAST 0
0x11 1 High-immunity reverse channel mode uses 1Mbps
bit rate
DI[6:0] — 0100010 Reserved 0100010
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R26. HFiFamaRk(WR) (£)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
0 MCLK derived from PCLKOUT. See Table 6.
D7 MCLKSRC - : . 0
0x12 1 MCLK derived from internal oscillator
X
0000000 MCLK disabled
D[6:0] MCLKDIV — 0000000
XXXXXXX | MCLK divider
0x13 D[7:0] — 0X000000 Reserved 0X000000
0 No VS inversion at the output
D7 INVVSYNC 0
1 Invert VS at the output
0 No HS inversion at the output
D6 INVHSYNC 0
1 Invert HS at the output
0 No DE inversion at the output
D5 INVDE 0
1 Invert DE at the output
0 High data rate mode
D4 DRS 0
0x14 1 Low data rate mode
0 Normal parallel output driver current
D3 DCS - 0
1 Boosted parallel output driver current
0 Enable remote wake-up
D2 DISRWAKE - 0
1 Disable remote wake-up
D1 ES 0 Output data valid on rising edge of PCLKOUT 0
1 Output data valid on falling edge of PCLKOUT
0 Drive INTOUT low
DO INTOUT - - 0
1 Drive INTOUT high
0 INTOUT pin output controlled by INTOUT bit above
D7 AUTOINT 1 Writes to any AVINFO bytes sets INTOUT to high. 1
Reads to any AVINFO bytes sets INTOUT to low
0 Disable HS/VS tracking (power-up default value
depends on state of BWS input value at power-up)
D6 HVTREN 0,1
1 Enable HS/VS tracking (power-up default value
depends on state of BWS input value at power-up)
0 Disable DE tracking (power-up default value
depends on state of BWS input value at power-up)
0x15 D5 DETREN 0,1
1 Enable DE tracking (power-up default value
depends on state of BWS input value at power-up)
0 Partial periodic HS/VS and DE tracking
D4 HVTRMODE - — - 1
1 Partial and full periodic HS/VS and DE tracking
D[3:2] — 00 Reserved 00
0 MCLK output operates normally
D1 MCLKWS : . 0
1 WS is output from MCLK (MCLK mirrors WS)
0 MCLK output on DOUT28/CNTL2
DO MCLKPIN 0
1 MCLK output on CNTLO/ADDO

Maxim Integrated
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R26. HFiFamaRk(WR) (£)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
0 Legacy reverse control channel mode (power-up
default value depends on SD/HIM at power-up)
0x16 D7 HIGHIMM High-immunity reverse control channel mode 0,1
1 (power-up default value depends on SD/HIM at
power-up)

DI[6:0] — 1011010 Reserved 1011010
0x17 D[7:0] — 000XXXXX | Reserved 000XXXXX
0x18 D[7:1] I2CSRCA XXXXXXX I2C Address translator source A 0000000

DO — 0 Reserved 0
0x19 D[7:1] I2CDSTA XXXXXXX | 12C Address translator destination A 0000000
X
DO — 0 Reserved 0
Ox1A D[7:1] I2CSRCB XXXXXXX I2C Address translator source B 0000000
DO — 0 Reserved 0
0x1B D[7:1] 12CDSTB XXXXXXX I2C Address translator destination B 0000000
X
DO — 0 Reserved 0
0 Acknowledge not generated when forward
channel is not available
D7 I2CLOCACK 0
I2C to 12C-slave generates local acknowledge
1 ) )
when forward channel is not available
00 352ns/117ns 12C setup/hold time
01 469ns/234ns 12C setup/hold time
D[6:5] I2CSLVSH - 01
10 938ns/352ns 12C setup/hold time
11 1046ns/469ns 12C setup/hold time
000 8.47kbps (typ) I12C to 12C-Master bit-rate setting
ox1C 001 28.3kbps (typ) I12C to 12C-Master bit-rate setting
010 84.7kbps (typ) 12C to 12C-Master bit-rate setting
01 105kbps (typ) 12C to 12C-Master bit-rate setting
D[4:2] [2CMSTBT - - 101
100 173kbps (typ) 12C to 12C-Master bit-rate setting
101 339kbps (typ) I2C to 12C-Master bit-rate setting
110 533kbps (typ) 12C to I2C-Master bit-rate setting
111 837kbps (typ) 12C to I2C-Master bit-rate setting
00 64ps (typ) 12C to 12C-Slave remote timeout
01 256ps (typ) 12C to I2C-Slave remote timeout
D[1:0] | I2CSLVTO s (typ) v meot 10
10 1024ps (typ) I2C to I2C-Slave remote timeout
11 No I2C to 12C-Slave remote timeout
D[7:3] — 00000 Reserved 00000
0 Audio FIFO repeats last audio word when FIFO is
D2 AUDUFBEH empty 0
0x1D 1 Audio FIFO outputs all zeroes when FIFO is empty
X
0 Do not invert SCK at output
D1 INVSCK 0
1 Invert SCK at output
0 Do not invert WS at output
DO INVWS 0
1 Invert WS at output
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R26. HFiFamaRk(WR) (£)

MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
Device identifier
Ox1E D[7:0] ID 00100X10 (MAX9276 = 0x22) ((I)?(;L%O;(r:lo)
(MAX9280 = 0x26) Y
. 000
D[7:5] — 000 Reserved (Read only)
Ox1F 0 Not HDCP capable (MAX9276)
D4 CAPS (Read only)
1 HDCP capable (MAX9280)
DI[3:0] REVISION XXXX Device revision (Read only)
0x40 to 0x59 D[7:0] AVINFO XXXXXXXX | Video/Audio format/status/information bytes All zeroes
0x77 D[7:0] — XXXXXXXX (Read only)
. Audio FIFO last overflow/underflow period
0x78 D[7:0] AUDOUPER XXXXXXXX (AUDIOMODE = 1 only) (Read only)
0 Audio FIFO is in underflow (AUDIOMODE = 1 only)
D7 AUDOU , — (Read only)
0x79 1 Audio FIFO is in overflow (AUDIOMODE = 1 only)
X
: 0000XXX
D[6:0] — 0000XXX Reserved (Read only)
0x7B D[7:0] LUTADDR XXXXXXXX | LUT start address for write and read 00000000
D[7:4] — 0000 Reserved 0000
0 Disable LUT write and read
D3 LUTPROG 3 0
1 Enable LUT write and read
0 Disable blue LUT
D2 BLULUTEN 0
0x7C 1 Enable blue LUT
0 Disable green LUT
D1 GRNLUTEN 0
1 Enable green LUT
0 Disable red LUT
DO REDLUTEN 0
1 Enable red LUT
0x7D D[7:0] REDLUT XXXXXXXX | Red LUT value (see Table 12) 00000000
Ox7E D[7:0] GREENLUT XXXXXXXX | Green LUT value (see Table 12) 00000000
Ox7F D[7:0] BLUELUT XXXXXXXX | Blue LUT value (see Table 12) 00000000

X =Don’t care
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

%27. HDCP& Fa3 & (X BRMAX9280, k1)

REGISTER
ADDRESS

SIZE
(Bytes)

NAME

READ/
WRITE

FUNCTION

DEFAULT VALUE
(hex)

0X80 to 0x84

5

BKSV

Read only

HDCP receiver KSV

(Read only)

0X85 to 0x86

RI

Read only

Link verification response

(Read only)

0X87

=[N

PJ

Read only

Enhanced link verification response

(Read only)

0X88 to 0x8F

oo

AN

Read/write

Session random number

0x0000000000000000

0X90 to 0x94

o

AKSV

Read/write

HDCP transmitter KSV

0x0000000000

0x95

BCTRL

Read/write

D7 = PD_HDCP
1 = Power down HDCP circuits
0 = HDCP circuits normal

D[6:4] = Reserved

D3 = GPIO1_FUNCTION
1 = GPIO1 mirrors AUTH_STARTED
0 = normal GPIO1 operation

D2 = GPIO0_FUNCTION
1 = GPIOO0 mirrors ENCRYPTION_ENABLE
0 = normal GPIOO0 operation

D1 =AUTH_STARTED

1 = Authentication started (triggered by write
to AKSV)

0 = Authentication not started

DO = ENCRYPTION_ENABLE
1 = Enable encryption
0 = Disable encryption

0x00

0x96

BSTATUS

Read/write

D[7:2] = Reserved

D1 =NEW_DEV_CONN

1 = Set to 1 if a new connected device is
detected

0 = Set to 0 if no new device is connected

DO = KSV_LIST_READY
1 = Set to 1if KSV list and BINFO is ready
0 = Set to 0 if KSV list or BINFO is not ready

0x00

0x97

BCAPS

Read/write

D[7:1] = Reserved

DO = REPEATER
1 = Set to one if device is a repeater
0 = Set to zero if device is not a repeater

0x00

0x98 to 0x9F

Read only

Reserved

0x0000000000000000
(Read only)

0XAQ to 0xA3

V’'.HO

Read/write

HO part of SHA-1 hash value

0x00000000

0XA4 to OxA7

V'.H1

Read/write

H1 part of SHA-1 hash value

0x00000000

0XA8 to 0xAB

V'.H2

Read/write

H2 part of SHA-1 hash value

0x00000000

O0XAC to OxAF

V'.H3

Read/write

H3 part of SHA-1 hash value

0x00000000

0XBO0 to 0xB3

AIAIA DD

V'.H4

Read/write

H4 part of SHA-1 hash value

0x00000000
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

#*27. HDCPEFH#FRa R (IXFRMAX9280, Mzk1) (££)

REGISTER
ADDRESS

0XB4 to 0xB5

SIZE
(Bytes)

2

NAME

BINFO

READ/
WRITE

Read/write

FUNCTION

D[15:12] = Reserved

D11 = MAX_CASCADE_EXCEEDED

1 = Set to one if more than seven cascaded
devices attached

0 = Set to zero if seven or fewer cascaded
devices attached

D[10:8] = DEPTH
Depth of cascaded devices

D7 = MAX_DEVS_EXCEEDED

1 = Set to one if more than 14 devices
attached

0 = Set to zero if 14 or fewer devices
attached

D[6:0] = DEVICE_COUNT
Number of devices attached

DEFAULT VALUE
(hex)

0x0000

0xB6
0xB7 to 0xB9

1
3

GPMEM

Read/write
Read only

General-purpose memory byte
Reserved

0x00
0x000000

O0xBA to OxFF

70

KSV_LIST

Read/write

List of KSVs downstream repeaters and
receivers (maximum of 14 devices)

All zero
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MAX9276/MAX9280

3.12Gbps GMSLf# £ 28,
AT R STPMN & FH1TH H

B RV 7 FH FE 2%
PCLK PCLKIN PCLKOUT ggéK
RGBHV DIN(26:0) DOUT(CZ::O)
12CSEL
45kQ 45kQ DISPLAY
GPU CDS/CNTL3 CNTLO/ADDO
CNTL3/ADD1
LMN1
INTOUT/ADD2
LMNO
fou = MAX9275 sk 5k MAX9276
MAX9279 MAX9280
TO PERIPHERALS
1 INT
= RX/SDA
uaRt X . RX/SDA OUT+ 4| |7 >—| F N+ TXISCL
a TseL ouT- —| |—4 \/\ F IN scL
LFLT LFLT LOCK |— SDA
m 3:/%’:';‘{0 CONF3 50kQ 50kQ MAX9850
ws ws
WS ws CONF2 SCK SCK
AUDIO  SCK SCK CONFO 1 e SOHIM s
SD sD CONF1 % - g DOUT28/MCLK MCLK
NOTE: NOT ALL PULLUP/PULLDOWN RESISTORS ARE SHOWN. SEE PIN DESCRIPTION FOR DETAILS.
VIDEO-DISPLAY APPLICATION

EWER HEER
PIN- gl ﬁ?_ﬁ'ﬁf&é’ﬁ\j%ﬁl\% %E‘ﬁﬂﬁﬁ?‘ﬁ)\%(ﬁﬁﬁ E?, i%’ﬁi’ﬂclliny?.
PART TEMP RANGE PACKAGE HDCP TE:XITlrtegra_ted.com‘/packaqeso BEAR, %ﬁ%ﬁﬁﬂﬂtﬂ E’Lt\
#'3° (NRFROHSIK S, HEEDTRESTRBRBTH,
MAX9276GTN+ -40°CE+105°C 56 TQFN-EP* NO BHERASHEFX, SROHSKRAETL R,
MAX9276GTN/V+** -40°CZE+105°C 56 TQFN-EP* NO - P D = -
MAX9280GTN+  -40°CE+105°C 56 TQFN-EP* YES*** ki HERR | SMERS | RETRRS
MAX9280GTN/V+** -40°CE+105°C 56 TQFN-EP* YES*™** SOTQFN-EP | T5es8+2 | 21-0135 90-0046
N TILERBEH,
+ B R PO S ROHSER B 893 5,
“EP = IR,
¥R RK T RERIEERET
*** HDCP#§ # Z K A1 Digital Content Protection, LLC.;
eHER
PROCESS: CMOS
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