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EVALUATION KIT AVAILABLE

MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or

STP Output Drive and LVDS Input

General Description

The MAX9277/MAX9281 are 3.12Gbps Gigabit Multimedia
Serial Link (GMSL) serializers with 3- or 4-data lane LVDS
input (oLDI) and a CML serial output programmable for
50Q coax or 100Q shielded twisted pair (STP) cable drive.
The MAX9281 has HDCP content protection but other-
wise is the same as the MAX9277. The serializers pair
with any GMSL deserializer capable of coax input. When
programmed for STP output they are backward compat-
ible with any GMSL deserializer. The output amplitude is
programmable 100mV to 500mV single-ended (coax) or
100mV to 400mV differential (STP).

The audio channel supports L-PCM 12S stereo and up to
eight channels of L-PCM in TDM mode. Sample rates of
32kHz to 192kHz are supported with sample depth up to
32 bits.

The embedded control channel operates at 9.6kbps to
1Mbps in UART-UART and UART-I2C modes, and up to
1Mbps in 12C-12C mode. Using the control channel, a uC
can program serializer, deserializer and peripheral device
registers at any time, independent of video timing, and
manage HDCP operation (MAX9281). A GPO output sup-
ports touch-screen controller interrupt requests from the
remote end of the link.

For use with longer cables, the serializers have program-
mable pre/deemphasis. Programmable spread spectrum
is available on the serial output. The serial output meets
ISO 10605 and IEC61000-4-2 ESD standards. The core
supply is 1.7 to 1.9V and the /O supply is 1.7 to 3.6V. The
package is a lead-free, 48-pin, 7mm x 7mm TQFN with
exposed pad and 0.5mm lead pitch.

Applications

o High-Resolution Automotive Navigation
e Rear-Seat Infotainment
e Megapixel Camera Systems

Ordering Information appears at end of data sheet.

19-6764; Rev 2; 7/15

Features and Benefits

Ideal for High-Definition Video Applications

+ Drives Low-Cost 50Q Coax Cable and FAKRA
Connectors or 100Q STP

* 104MHz High-Bandwidth Mode Supports
1920x720p/60Hz Display With 24-Bit Color

» Serializer Pre/Deemphasis Allows 15m Cable at
Full Speed

+ Up to 192kHz Sample Rate and 32-Bit Sample
Depth For 7.1 Channel HD Audio

Multiple Data Rates for System Flexibility

* Up to 3.12Gbps Serial-Bit Rate

* 6.25MHz to 104MHz Pixel Clock

* 9.6kbps to 1Mbps Control Channel in UART,
mixed UART/I2C, or 12C Mode with Clock Stretch
Capability

Reduces EMI and Shielding Requirements

 Serial Output Programmable for 100mV to 500mV
Single-Ended or 100mV to 400mV Differential

* Programmable Spread Spectrum Reduces EMI

» Bypassable Input PLL for Pixel Clock Jitter
Attenuation

» Tracks Spread Spectrum on Input

* High-Immunity Mode for Maximum Control-
Channel Noise Rejection

Peripheral Features for System Power-Up and

Verification

* Built-In PRBS Generator for BER Testing of the
Serial Link

* Programmable Choice of 9 Default Device
Addresses

» Dedicated “Up/Down” GPO for Touch-Screen
Interrupt and Other Uses

» Remote/Local Wake-Up from Sleep Mode

Meets Rigorous Automotive and Industrial

Requirements

* -40°C to +105°C Operating Temperature

» 8kV Contact and 15kV Air ISO 10605 and
IEC 61000-4-2 ESD Protection
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MAX9277/MAX9281

Absolute Maximum Ratings

3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

AVDD to AGND ... -0.5V to +1.9V OUT+, OUT- Short Circuit to Ground or Supply........ Continuous
DVDD to AGND.......oiiiiiiiiiieie e -0.5V to +1.9V Continuous Power Dissipation (Ta = +70°C)

IOVDD to AGND. ..ottt -0.5V to +3.9V TQFN (derate 40mW/°C above +70°C) ........cccccevueeneene 3200mW
LVDSVDD to AGND ......cooiiiieeeiieeee e -0.5V to +3.9V Junction Temperature..........cocoovieiiiieeene e

GND t0 AGND ..ot -0.5V to +0.5V Storage Temperature...........ccccceeveeieenceciecneen

LMN_ to AGND (15mA current limit) ............c....... -0.5V to +3.9V Lead Temperature (soldering, 10s)

OUTH, OUT-t0 AGND......coociiieeiiieee e -0.5V to +1.9V Soldering Temperature (reflow).......cccccccvvveiiiiieeeiiieennn.

All Other Pins to AGND............ccoeeueene -0.5V to (Viovpp + 0.5V)

Note 1: AGND, GND connected to PCB ground.

Package Thermal Characteristics (Note 2)

TQFN

Junction-to-Case Thermal Resistance (84c)......cccoene 1°C/W Junction-to-Ambient Thermal Resistance (8,4) -........ 25°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 www.maximintegrated.com/thermal-tutorial.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional operation of the device at these
or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

DC Electrical Characteristics
(Vavop = Vpvpp = 1.7V to 1.9V, Vioypp = 1.7V to 3.6V, V ypsvpp = 3.0V to 3.6V, R = 100Q +1% (differential), Tp =-40°C to +105°C,

unless otherwise noted. Differential input voltage |V|p| = 0.1V to 1.2V, input common-mode voltage Vg = |Vp/2| to 2.4V - |V|p/2|.
Typical values are at Vaypp = Vpvpp = Viovop = 1.8V, VLvbsvpp = 3.3V, Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SINGLE-ENDED INPUTS (CX/TP, PWDN, MS/CNTLO, CDS/CNTL3, SD, SCK, WS, AUTOS, CNTL1, CNTL2, HIM)
(CX/TP, PWDN, MS/CNTLO, CDS/ 0.65 x
. CNTL3, AUTOS, HIM) ViovbD
High-Level Input Voltage VIH1 \%
SD, SCK, WS, CNTL1, CNTL2 V0'7 X
I0VDD
0.35x
Low-Level Input Voltage \Y \Y
p g IL1 Viovbb
Input Current lIN1 VN =0V to ViovpD -10 +20 MA
THREE-LEVEL LOGIC INPUTS (CONF0, CONF1, ADDO, ADD1, BWS)
. 0.7 x
High-Level Input Voltage \Y \Y
g p 9 IH ViovoD
0.3 x
Low-Level Input Voltage \Y \Y
P 9 I Viovbb
Mid-Level Input Current lINMm (Note 4) -10 +10 MA
Input Current N -150 +150 MA
SINGLE-ENDED OUTPUT (GPO)
High Level Output Voltage VOH1 louT = -2MA V'O(;/BD i %
Low Level Output Voltage VoL louT = 2mA 0.2 Vv
OUTPUT Short-Circuit _ Viovpp = 3.0V to 3.6V 16 35 64
los Vout =0V mA
Current Viovbp = 1.7V to 1.9V 3 12 21
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MAX9277/MAX9281

3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

DC Electrical Characteristics (continued)

(Vavop = Vpvpp = 1.7V to 1.9V, Vioypp = 1.7V to 3.6V, V| ypsvpp = 3.0V to 3.6V, R = 100Q +1% (differential), Tp =-40°C to +105°C,
unless otherwise noted. Differential input voltage |V|p| = 0.1V to 1.2V, input common-mode voltage Vg = |V|p/2| to 2.4V - |V|p/2|.
Typical values are at Vaypp = Vpovop = Viovop = 1.8V, Vivpsvpp = 3.3V, Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL CONDITIONS | MIN TYP MAX UNITS
OPEN-DRAIN INPUT/OUTPUT (RX/SDA, TX/SCL, LFLT)
. 0.7 x
High-Level Input Voltage V Vv
9 p g IH2 ViovoD
0.3 x
Low-Level Input Voltage V| \%
p g IL2 ViovDpD
RX/SDA, TX/SCL -110 +5 MA
Input Current lIN2 (Note 5)
LFLT -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 9) 10 pF
DIFFERENTIAL SERIAL OUTPUT (OUT+, OUT-)
Pre-emphasis off (Figure 1) 300 400 500
Differential Output Voltage Vob 3.3dB preemphasis setting (Figure 2) 350 610 mV
3.3dB deemphasis setting (Figure 2) 240 425
Change in Vop Between . .
Complimentary Output States AVop Preemphasis off, deemphasis only 15 mV
Output Offset Voltage .
V Preemphasis off 1.1 14 1.56 Vv
(Vout+ * Vout-)2 = Vos oS P
Change in Vg between
Complimentary Output States AVos 15 mv
V or Voyrt- =0V -62
Output Short-Circuit Current los OuT* ouT mA
VouTt+ or Voyrt-= 1.9V 25
Magnitude of Differential _
Output Short-Circuit Current losp Vop =0V 25 mA
Output Termination
Resistance (Internal) RouT From OUT+, OUT- to VaypD 45 54 63 Q
SINGLE-ENDED SERIAL OUTPUT (OUT+, OUT-)
Pre-emphasis off, high drive (Figure 3) 375 500 625
3.3dB preemphasis setting, high drive 435 765
Single-Ended Output Voltage VouT (Figure 2) mV
3.{3dB deemphasis setting, high drive 300 535
(Figure 2)
V or VoyTt. = 0V -69
Output Short-Circuit Current los ouT OuT mA
VOUT+ or VOUT— =1.9V 32
Output Termination RO From OUT+ or OUT-to V. 45 54 63 0
Resistance (Internal) AVDD

www.maximintegrated.com
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

DC Electrical Characteristics (continued)

(Vavop = Vpvpp = 1.7V to 1.9V, Vioypp = 1.7V to 3.6V, V| ypsvpp = 3.0V to 3.6V, R = 100Q +1% (differential), Tp =-40°C to +105°C,
unless otherwise noted. Differential input voltage |V|p| = 0.1V to 1.2V, input common-mode voltage Vg = |V|p/2| to 2.4V - |V|p/2|.
Typical values are at Vaypp = Vpovop = Viovop = 1.8V, Vivpsvpp = 3.3V, Ta = +25°C.) (Note 3)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX UNITS
REVERSE CONTROL CHANNEL RECEIVER (OUT+, OUT-)
Normal-immunity mode 27
High Switching Threshold VCHR mV
High-immunity mode 40
Normal-immunity mode -27
Low Switching Threshold VGCLR mV
High-immunity mode -40
LINE FAULT DETECTION INPUT (LMN_)
Short-to-GND Threshold V1a Figure 4 0.3 Vv
Normal Threshold VTN Figure 4 0.57 1.07 \%
Open Threshold V1o Figure 4 1.45 %‘%g Y
Open Input Voltage Vio Figure 4 1.47 1.75 Vv
Short-to-Battery Threshold VT1E Figure 4 2.47 Y
LVDS INPUTS (RXIN_, RXCLKIN_)
Differential Input High _
Threshold Vi | Vem =12V 50 mV
Differential Input Low _
Threshold VL Vem =1.2V -50 mv
Input Differential Termination
Resistance RTERM 85 110 135 Q
PWDN = high or low, IN+ and IN- are
Input Current IIN+» TIN- shorted -25 +25 MA
Power-Off Input Current lino+ ino- | Vavop = Vpvpp = Viovpp = 0V -40 +40 MA
POWER SUPPLY
fPCLKIN_ =16.6MHz 100 125
frcLkIN = 33.3MHz 106 140
Total Supply Current BWS = low =
(AVDD + DVDD + |OVDD) |WCS fPCLK|N_ = 66.6MHz 123 155 mA
(Note 6) (Worst-Case fpcLKIN = 104MHz 146 190
Pattern, Figure 5) =
f] = 36.6MHz 108 145
BWS = mid PCLKIN,
fpcLkiN_ = 104MHz 152 195
fpcLkiN_ = 16.6MHz 24 30
frcLkIN = 33.3MHz 24 30
BWS = low =
LVDSVDD Worst-Case fpcLkiN = 66.6MHz 24 30
Supply Current (Figure 5, lwcs = mA
Note 6) fPCLKIN_ = 104MHz 24 30
fecLkIN = 36.6MHz 29 35
BWS = mid =
fecLkin_ = 104MHz 29 35
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

DC Electrical Characteristics (continued)

(Vavop = Vpvpp = 1.7V to 1.9V, Vioypp = 1.7V to 3.6V, V| ypsvpp = 3.0V to 3.6V, R = 100Q +1% (differential), Tp =-40°C to +105°C,
unless otherwise noted. Differential input voltage |V|p| = 0.1V to 1.2V, input common-mode voltage Vg = |V|p/2| to 2.4V - |V|p/2|.
Typical values are at Vaypp = Vpovop = Viovop = 1.8V, Vivpsvpp = 3.3V, Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Single wake-up receiver enabled,
Sleep Mode Supply Current lccs LVSS inputs ngt driven 42 170 MA
Power-Down Supply Current Iccz PWDN = GND 6 120 MA
ESD PROTECTION
Human body model, Rp = 1.5kQ, +8
Cs = 100pF -
IEC 6100?)'4'2‘ Contact discharge +10
3 Rp =330Q,
OUT*, OUT- (Note 6) Veso Cg = 150pF Air discharge +12 kV
ISO 10605, Contact discharge +10
Rp = 2kQ, .
Cg = 330pF Air discharge +25
Human body model, Rp = 1.5kQ, +8
Cg = 100pF -
IEC 61000-4-2, Contact discharge 6
RXIN_, RXCLKIN_ (Note 7) v Rp = 3300, KV
- - ESD Cg = 150pF Air discharge +20
1ISO 10605, Contact discharge +8
Rp = 2kQ, .
Cs = 330pF Air discharge +30
All Other Pins (Note 8) VESD g:rzafoggiy model, Rp = 1.5k, +4 kv

AC Electrical Characteristics

(Mavpp = Vpvpp =1.7Vto 1.9V, V,oypp = 1.7V to 3.6V, Vypsvypp = 3.0V to 3.6V, R = 100Q £1% (differential), Tp =-40°C to +105°C,
unless otherwise noted. Differential input voltage |V|p| = 0.1V to 1.2V, input common-mode voltage Vcp = |V|p/2| to 2.4V - |V|p/2|.
Typical values are at Vaypp = Vpovop = Viovop = 1.8V, Vivpsvpp = 3.3V, Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
CLOCK INPUT (RXCLKIN)

BWS = low, DRS = ‘1’ 8.33 16.66
BWS = low, DRS = ‘0’ 16.66 104
Clock Frequency RYGLKIN BWS = mid, 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

I2C/UART PORT TIMING
I2C/UART Bit Rate 9.6 1000 kbps

30% to 70%, C_ = 10pF to 100pF,
1kQ pullup to IOVDD
70% to 30%, C_ = 10pF to 100pF,
1kQ pullup to IOVDD

Output Rise Time R 20 150 ns

Output Fall Time te 20 150 ns
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MAX9277/MAX9281

AC Electrical Characteristics (continued)

(Vavop = Vpvpp = 1.7V to 1.9V, Vioypp = 1.7V to 3.6V, V| ypsvpp = 3.0V to 3.6V, R = 100Q +1% (differential), Tp =-40°C to +105°C,
unless otherwise noted. Differential input voltage |V|p| = 0.1V to 1.2V, input common-mode voltage Vgpm = [Vp/2| to 2.4V - |V|p/2)|.
Typical values are at Vaypp = Vpovop = Viovop = 1.8V, Vivpsvpp = 3.3V, Ta = +25°C.) (Note 3)

3.12Gbps GMSL Serializers for Coax or

STP Output Drive and LVDS Input

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
12C TIMING (Figure 6)
Low fggL range:
(I2CMSTBT = 010, I2CSLVSH = 10) 96 100 kHz
Mid fgc range:
SCL Clock Frequency fscL (I2CMSTBT 101, 12CSLVSH = 01) >100 400 kHz
High fgcL range:
(I2CMSTBT = 111, 12CSLVSH = 00) > 400 1000 kHz
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 fgcL range Zlg\\//t(ﬁ;;g)v to 0.6 us
High
Viovpp = 3.0V
to 3.6V 0-5
Low 4.0
High Period of SCL Clock tHIGH fscL range Mid 0.6 Ms
High 0.26
Low 47
Repeated START Condition -
Setup Time tsu-sTA fscL range Mid 0.6 us
High 0.26
Low 0
Data Hold Time tHD:DAT fscL range Mid 0 us
High 0
Low 250
Data Setup Time tsu:DAT fscL range Mid 100 Ms
High 50
Low 4.0
Setup Time for STOP -
Condition tsu:sTO fscL range Mid 0.6 Ms
High 0.26
Low 47
Bus Free Time tBUF fscL range Mid 1.3 Ms
High 0.5

www.maximintegrated.com
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or

STP Output Drive and LVDS Input

AC Electrical Characteristics (continued)

(Vavop = Vpvpp = 1.7V to 1.9V, Vioypp = 1.7V to 3.6V, V| ypsvpp = 3.0V to 3.6V, R = 100Q +1% (differential), Tp =-40°C to +105°C,
unless otherwise noted. Differential input voltage |V|p| = 0.1V to 1.2V, input common-mode voltage Vgpm = [Vp/2| to 2.4V - |V|p/2)|.
Typical values are at Vaypp = Vpovop = Viovop = 1.8V, Vivpsvpp = 3.3V, Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Low 3.45
Mid 0.9
o Viovpbp = 1.7V
Data Valid Time tvp:paT | fscL range to < 3V (Note 0.55 s
High 10)
Viovpp = 3.0V
to 3.6V 0.45
Low 3.45
Mid 0.9
Data Valid Acknowledge Viovpbp = 1.7V
Time typ:ack | fscL range to < 3V (Note 0.55 s
High 11)
Viovpbp = 3.0V
to 3.6V 0.45
Low 50
Pulse Width of Spikes -
Suppressed tsp fscL range Mid 50 ns
High 50
Qapamtlve Load Each Bus Ca Note 12 100 OF
Line
SWITCHING CHARACTERISTICS (Note 12)
Differential Output Rise/Fall 20% to 80%, Vpop = 400mV, R = 100Q,
Time Rt serial bit rate = 3.12Gbps 90 150 ps
Total Serial Output Jitter 3.1ZG_bps P.RBS S|.gnal, measured. at
(Differential Output) trsoJ1 Vop = 0V differential, pre-emphasis 0.21 ul
disabled, Figure 7
Detrmvis Sl Oua || 7120005 FROS snal mesmret y
Jitter (Differential Output) DSOJ2 oD . P P '
disabled, Figure 7
Total Serial Output Jitter " 3.12Gbps PRBS signal, measured at 019 Ul
(Single-Ended Output) TS0J1 Vo/2, pre-emphasis disabled, Figure 3 ’
Deterministic Serial Output ¢ 3.12Gbps PRBS signal, measured at 10 Ul
Jitter (Single-Ended Output) DSOJ2 Vo/2, Pre-emphasis disabled, Figure 3
CNTL_ Input Setup Time tSET Figure 8 3 ns
CNTL_ Input Hold Time tHoLD Figure 8 1.5 ns
RXIN_ Skew Margin tRSKM No RXCLKIN spread, Figure 9 0.3 ul
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

AC Electrical Characteristics (continued)

(Vavop = Vpvpp = 1.7V to 1.9V, Vioypp = 1.7V to 3.6V, V| ypsvpp = 3.0V to 3.6V, R = 100Q +1% (differential), Tp =-40°C to +105°C,
unless otherwise noted. Differential input voltage |V|p| = 0.1V to 1.2V, input common-mode voltage Vgpm = [Vp/2| to 2.4V - |V|p/2)|.
Typical values are at Vaypp = Vpovop = Viovop = 1.8V, Vivpsvpp = 3.3V, Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
GPI to GPO Delay tePIo Eiz;?:iliozer GPI to serializer GPO, 350 us
Serializer Delay (Note 13) tsp Figure 11 Spread-spectrum enabled 5440 Bits
Spread-spectrum disabled 1920

Link Start Time tLock Figure 12 3.5 ms
Power-Up Time tpy Figure 13 8 ms
12S/TDM INPUT TIMING

WS Frequency fws See Table 5 8 192 kHz
Sample Word Length nws See Table 5 8 32 Bits
SCK Frequency fsck fsck = fuys X nys X (2 or 8) 8x2)x2 (192x32)x 8 kHz
SCK Clock High Time tHe Vsck 2 Vins tsck = 1/fsck (Note 13) 0.35 x tgck ns
SCK Clock Low Time tLe Vsck 2 VL, tsck = 1/fsck (Note 13) 0.35 x tsck ns
SD, WS Setup Time tseT Figure 14 (Note 13) 2 ns
SD, WS Hold Time tHoLD Figure 14 (Note 13) 2 ns

Note 3: Limits are 100% production tested at Ta = +105°C. Limits over the operating temperature range are guaranteed by design
and characterization, unless otherwise noted.

Note 4: To provide a midlevel, 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: HDCP not enabled (MAX9281 only). See Table 23 for additional supply current when HDCP is enabled.

Note 7: Specified pin to ground.

Note 8: Specified pin to all supply/ground.

Note 9: The I2C bus standard t| gy min = 0.5us.

Note 10:The |12C bus standard typ.pat max = 0.45us.

Note 11:The 12C bus standard typ.aock max = 0.45ps.

Note 12:Not production tested. Guaranteed by design.

Note 13: Measured in serial link bit times. Bit time = 1/(30 x fpgLkn) for BWS = ‘0’ or open. Bit time = 1/(40 x fpgLKIN)
for BWS = ‘1.
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

Typical Operating Characteristics
(Vavop = Vpvpbp = Viovop = 1.8V, Vivpsvpp = 3.3V, TA = +25°C, unless otherwise noted.)

SUPPLY CURRENT SUPPLY CURRENT
vs. RXCLKIN FREQUENCY (BWS = LOW) vs. RXCLKIN FREQUENCY (BWS = OPEN)
180 e —t 180 ~5eEsoN ‘ ‘ =
PRBS ON, PREEMPHASIS = COAX MODYE PREEMPHASIS =
COAX MODE, 0x0B to 0x0F SSOFF 0x0B to OxOF |
W1 ssoFF, "0 [ vbce ofF o f
HDCP OFF \ // P /‘/ Y ////
= 160 = 160 ; % L
£ 4 s | N
g 150 v 1/ g 150 /. /]
& A oV s |
o N LA S :
> 140 : v // > 140 t
o /\“\y - & Pd |
3 7 A4 ereepiisis- 3 A PREEMPHASIS =
NN
130 b // .t‘ 0x01to 0x04 130 { 0x01to 0x04
/\>‘< PREEMPHASIS = 0x00 ‘ PREEMPHASIS = 0x00 ‘ ‘
120 — 120 . ! |
5 15 25 35 45 55 65 75 8 95 105 15 30 45 60 75 90 105
RXCLKIN FREQUENCY (MHz) RXCLKIN FREQUENCY (MHz)
SUPPLY CURRENT SUPPLY CURRENT
vs. RXCLKIN FREQUENCY (BWS = HIGH) vs. RXCLKIN FREQUENCY (BWS = LOW)
180 T T T foc0 180 T T T T T T T =
PRBS ON, PREEMPHASIS = PRBS ON, ALL SPREAD
COAX MODE, 0x0B to 0XOF COAX MODE, VALUES
0| ssoFF, —T 170 |~ PE OFF,
HDCP OFF / HDCP OFF
Z 160 z 160
E / e £ /|
= % / z /
& 150 [y A L 150 L
£ 4\ < & d
(&) 5 o
=140 e I~ > 140
LR £ -
o . o
? /‘v PREEMPHASIS = @ N d
B N a d /
130 : v 0x01 to 0x04 130 : 7
4 ' L L
PREEMPHASIS = 0x00 ‘ ™
120 120
5 20 35 50 65 80 5 15 25 35 45 55 65 75 85 95 105
RXCLKIN FREQUENCY (MHz) RXCLKIN FREQUENCY (MHz)
SUPPLY CURRENT
vs. RXCLKIN FREQUENCY (BWS = OPEN)
180 . ‘ ‘ toc05
PRBS ON, ALL SPREAD
COAX MODE, | VALUES

170 PEOFF, — |

HDCP OFF /
160 7
150 / /

140/ //
d

SUPPLY CURRENT (mA)

130

120

15 30 45 60 75 90 105
RXCLKIN FREQUENCY (MHz)
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

Typical Operating Characteristics (continued)
(Vavop = Vpvpbp = Viovop = 1.8V, Vivpsvpp = 3.3V, TA = +25°C, unless otherwise noted.)

OUTPUT SPECTURM
vs. RXCLKI?JU:I:I;-(;UC;‘T(?YE ('gws = HIGH) vs. (ﬁ%&gh’ég‘;ﬁ%‘:\%’;w
180 - ‘ — 10 T —
PRBS ON, ALL SPREAD o b o fpouqy = 33.3MHz
COAX MODE, 0% SPREAD P —
170 | “peopr, | ——— VAWES 0 0.5% SPREAD
HDCP OFF P

-20
= 160 =
£ | \
= =
= AN VI NI WA
2 5 f ] WA
3 g 50
) = f ,
> 140 [ 7
g / E 0 ]
a =
? 130 A °
/] 80 —
1% SPREAD | 2% SPREAD | 4% SPREAD
120 -90 — L
5 20 35 50 65 80 31 315 32 325 33 335 34 345 35 355
RXCLKIN FREQUENCY (MHz) RXCLKIN FREQUENCY (MHz)
OUTPUT SPECTURM MAXIMUM RXCLKIN FREQUENCY
vs. RXCLKIN FREQUENCY vs. COAX CABLE LENGTH (BER < 10-1%)
(VARIOUS SPREAD)
10 —0 120 o
0 focuan = 66.6MHz
T T T
0 0% SPREAD 0.5% SPREAD | 100 AN \/v/\
20 /)<
T 3 / = 80 |— OPTIMUM I d Vad
- T TR :
x40 5 | \
e AN U EA S w0
g 50 G NO PE/EQ
£ AN PIA A 3
5 60 L g © \
E 5 /i 4 £ [ NOPE,
3 £ 10.7dBEQ
=
40 S 20 | BERCANBE AS LOW AS 102 FOR
-90 & CABLE LENGTHS LESS THAN 15m
| 1% spPreAD | 2% SPREAD| 4% SPREAD ||
100 il kb 0 ‘ ‘ ‘
62 63 64 65 66 67 68 69 70 71 0 5 10 15 20 25
RXCLKIN FREQUENCY (MHz) CABLE LENGTH (m)
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or

STP Output Drive and LVDS Input

Pin Configuration

o = - = <
TOP VIEW %%5%85522355
865 3z3322338%F &
[361135}1341133}132{ 1311130} 129128 27} 26 125
lovop |37 124 1ovoD
S e ] Y
oo [} | iz oo
ADDO |40 ; 121 AGND
ous |41 | o
PWDN [42} MAX9277 g ot
CDS/CNTL3 |43 MAX9281 18| ws
MSICNTLO 44 : 117 | scx
aoTos |47 |
ADD1 |46 L 15| AvDD
AVDD |47 N EP! 114 | Lvosvop
CcxrTp |48 13| AGND
1ii2iisiiaiisileii7 isiioli0l i,
22 :z:82¢23zz¢2 3
E5E253<853g¢k
= &z
TQFN
(7mm x 7mm x 0.75mm)
*CONNECT EP TO GROUND PLANE
Pin Description
PIN NAME FUNCTION
1-4 7 RXIN - LVDS Data Inputs. Set BWS = low to use RXINO_ to RXIN2_ (3-channel mode). Set BWS = high or
8 11‘ 1’2 RXIN_+, open to use RXINO_ to RXIN3_ (4-channel or high-bandwidth mode). Certain data bits encrypted
Y - when HDCP is enabled (MAX9281 only, Table 3)
5 14 LVDSVDD 3.3V LVDS Power Supply. Bypass LVDSVDD to AGND with 0.1uF and 0.001uF capacitors as close
’ as possible to the device with the smallest value capacitor closest to LVDSVDD.
6,13, 21,29 AGND Analog and LVDS Ground
RXLKIN-, .
9,10 RXCLKIN+ LVDS Clock Input. Provides the PLL reference clock.
15.32 47 AVDD 1.8V Analog Power Supply. Bypass AGND to EP with 0.1uF and 0.001uF capacitors as close as
T possible to the device with the smaller capacitor closest to AVDD.
12S/TDM Serial-Data Input with Internal Pulldown to GND. Disable 12S/TDM encoding to use SD as
16 SD an additional control/data input latched on the selected edge of PCLKIN. Encrypted when HDCP is
enabled.
17 SCK 12S/TDM Serial-Clock Input with Internal Pulldown to GND

www.maximintegrated.com
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or

STP Output Drive and LVDS Input

Pin Description (continued)

PIN NAME FUNCTION
18 WS 12S/TDM Word-Select Input with Internal Pulldown to GND
Control Input With Internal Pulldown to GND. Input data is latched every RXCLKIN_ cycle (Figure
15). CNTL1 is not available in 3-channel mode (BWS = low). Set BWS = high or open (4-channel or
19 CNTLA1 high-bandwidth mode) to use this input. CNTL1 not encrypted when HDCP is on (MAX9281 only)
CNTL1 or RES (“Reserved” from VESA Standard Panel Specification) is mapped to internal bit
DIN27. See the Reserved Bit (RES)/CNTL1 section.
Control Input With Internal Pulldown to GND. Input data is latched every RXCLKIN_ cycle (Figure
20 CNTL2 15). CNTL2 is not available in 3-channel mode (BWS = low). Set BWS = high or open (4-channel or
high-bandwidth mode) to use this input. CNTL2 not encrypted when HDCP is on (MAX9281 only).
CNTL2 is mapped to internal bit DIN28.
22 39 DVDD 1.8V Digital Power Supply. Bypass DVDD to GND with 0.1uF and 0.001uF capacitors as close as
’ possible to the device with the smaller value capacitor closest to DVDD.
23, 38 GND Digital and /0O Ground
I/O Supply Voltage. 1.8V to 3.3V logic I/0 Power Supply. Bypass I0VDD to GND with 0.1uF and
24, 37 IOvDD 0.001uF capacitors as close as possible to the device with the smallest value capacitor closest to
IOVDD. I0VDD sets the voltage levels for all pins except for the LVDS inputs and OUT+/-
UART Receive/I2C Serial Data Input/Output with Internal 30kQ Pullup to IOVDD. Function is
determined by the state of CONF[1:0] at power-up (Table 11). RX/SDA has an open-drain driver and
25 RX/SDA requires a pullup resistor.
RX: Input of the serializer’'s UART.
SDA: Data input/output of the serializer’s I12C Master/Slave.
UART Transmit/I2C Serial Clock Input/Output with Internal 30kQ Pullup to IOVDD. Function is
determined by the state of CONF[1:0] at power-up (Table 11). TX/SCL has an open-drain driver and
26 TX/SCL requires a pullup resistor.
TX: Output of the serializer’'s UART.
SCL: Clock input/output of the serializer’s 12C Master/Slave.
o7 CONF1 Three-Level Configuration Input. The state of CONF1 latches at power-up or when resuming from
power-down mode (PWDN = low). See Table 11 for details.
28 LMNA1 Line-Fault Monitor Input 1 (see Figure 4 for details).
30 OUT- Inverting CML Coax/Twisted-Pair Serial Output
31 ouT+ Noninverting CML Coax/Twisted-Pair Serial Output
33 LMNO Line-Fault Monitor Input O (see Figure 4 for details).
34 FLT Active-Low Open-Drain Line-Fault Output. LFLT has a 60kQ internal pullup to IOVDD. LFLT = low
indicates a line fault. LFLT is output high when PWDN = low.
General-Purpose Output/High Immunity Mode Input.
Functions as HIM input with internal pulldown to GND at power-up or when resuming from power-
down mode (PWDN = low), and switches to GPO output automatically after power-up.
HIM: Default HIGHIMM bit value is latched at power-up or when resuming from power-down mode
35 GPO/HIM (PWDN = low) and is active-high. Connect HIM to IOVDD with a 30kQ resistor to set high or leave
open to set low. HIGHIMM can be programmed to a different value after power-up. HIGHIMM in the
deserializer must be set to the same value.
GPO: Output follows the state of the GPI (or INT) input on the deserializer. GPO is low after power-
up or when PWDN is low.
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MAX9277/MAX9281

3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

Pin Description (continued)

PIN NAME FUNCTION

36 CONFO Three-Level Configuration Input. The state of CONFO latches at power-up or when resuming from
power-down mode (PWDN = low). See Table 11 for details.

40 ADDO Three-Level Address Selection Input. The state of ADDO latches at power-up or when resuming from
power-down mode (PWDN = low). See Table 2 for details.

Three-Level Bus Width Select Input. Set BWS to the same level on both sides of the serial link.

41 BWS Set BWS = low for 3-channel mode. Set BWS = high for 4-channel mode.

Set BWS = open for high-bandwidth mode.
G Active-Low, Power-Down Input with Internal Pulldown to EP. Set PWDN low to enter power-down

42 PWDN .
mode to reduce power consumption.

Control Direction Selection/Auxiliary Control Signal Input with Internal Pulldown to GND. Function is
determined by the CDSCNTLS3 register bit and defaults to CDS on power-up.
CDS (CDSCNTL3 = 0): Control link direction selection input with internal pulldown to GND.

43 CDS/CNTL3 | Set CDS = low when the control channel master uC is connected at the serializer. Set CDS = high
when the control channel master uC is connected at the deserializer.

CNTL3 (CDSCNTL3 = 1): Used only in high-bandwidth mode (BWS = open). CNTL3 not encrypted
when HDCP is enabled (MAX9281 only).

Mode Select/Auxiliary Control Signal Input with Internal Pulldown to GND. Function is determined by
the MSCNTLO register bit and defaults to MS on power-up.

44 MS/CNTLO | MS (MSCNTLO = 0): Set MS = low, to select base mode. Set MS = high to select the bypass mode.
CNTLO (MSCNTLO = 1): Used only in high-bandwidth mode (BWS = open). CNTLO not encrypted
when HDCP is enabled (MAX9281 only).

Active-Low Auto-Start Input With Internal Pulldown to GND. Set AUTOS = high, to disable
R — serialization at power-up or when resuming from power-down mode (PWDN = low). Set AUTOS =

45 AUTOS e . ) .
low, to enable serialization and automatic PLL range selection power-up or when resuming from
power-down mode.

46 ADD1 Three-Level Address Selection Input. The state of ADD1 latches at power-up or when resuming from
power-down mode (PWDN = low). See Table 2 for details.

48 CX/TP Coax/Twisted Pair Input With Internal Pulldown to GND. Set CX/TP low for twisted-pair cable drive
(differential output). Set CX/TP high for coax cable drive (single-ended output).

- EP Exposed Pad. EP is internally connected to AGND. MUST connect EP to the PCB ground plane
through an array of vias for proper thermal and electrical performance.
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or

STP Output Drive and LVDS Input

Functional Diagram

A
LFLT
MAX9277
MAX9281
SSPLL
_ | ALTER P
RXCLKIN ; =hh I? N LMNO
CLKDIV FAULT LMN1
serecn
RXINO| | Y y (MAX9281
RGB[17:0] N y ONLY) ) v
> RGB[23:18] " RGB .| Hbcp o CX/TP
RXIN1 >—> (4CHOR9bi0b) | | VIDEO DECRYPT
> LVDS TO o l l ouT+
PARALLEL Cz > C: > PARALLEL
RXIN2 > SsyNG > lesl  TO CMLTX
> DE - DE SERIAL ouT-
> RES/CNTL1 N SCRAMBLE/
RXIN3 (4CH) 4.0H) fFo HDCP | HDCP PARITY/
DIN[28:27] KEYS | CONTROL 80/10b/
CNTL1 (4-CH) (30-BIT) 9b/10b/
CNTL1
—1 CNTL1 (3b10b) | CNTL[30] ENCODE
> CONTROL (9b10b)
> (9b10b) 'K - —< RX
o ACB [ Hoce N REVERSE
T2 CNTL2 (4-CH) ™ DECRYPT ™ CONTROL
IW W CHANNEL
—> CNTL2 (9b10b) Fcc
CNTLOMS, e MS, CDS
CNTL3/CDS N CNTLO CNTL3 (9b10) VARG CONTROL |
MS, CDS F T / / A A A
‘SD SCK‘WS GPO/HIM | TX/SCL | RX/SDA PWDN | BWS | AUTOS ‘CONF[a:O] ADD[1:0]
\J \J A
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

RL/2
OouT+ . ,\/\/\/
Vob O
\ ,\/\/\/ Vos
OouT- RU2
GND —
((OUT+) + (OUT-))/2

OouT-

Vos()

OuT+

DVos = [Vos(+) - Vos|

I Vop(+)
77777777777777777777777777777777777777 . O (SO V0 P51 1

I Von()
(OUT+) - (OUT)

DVop = [Vopy+) - Vo)

Figure 1. Serial-Output Parameters

" SERIAL-BIT
TIME

Figure 2. Output Waveforms at OUT+, OUT-

Figure 3. Single-Ended Output Template
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MAX9277/MAX9281

3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

1.8V
45.3kQ% 45.3kQ"
LMNO
; GMSL LMNT
SERIALIZER
- LMNO GMSL 4.9k 4.99kQ*
SERIALIZER
TWISTED PAIR
OUT+
OUTPUT ' I I * I |—
Lo o | 000 o
(OuT+) I I
49.9kQ* 49.9kQ*
< = CONNECTORS
_LFLT REFERENCE
- VOLTAGE
o__| GENERATOR
< _ _ LMN1
GMSL
OUTPUT = SERIALIZER
LOGIC
(ouT) |_
1 49.9kQ*
: = CONNECTORS
LEAVE UNUSED LINE FAULT =
N INPUT UNCONNECTED
*+1% TOLERANCE

Figure 4. Line Fault Detector Circuit

RXINO+ TO RXIN3+ i i i
N 0000000000 00000

UG S S S S

CNTL_ / \

Figure 5. Worst-Case Pattern Input
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

START BIT7 STOP
PROTOCOL CONDITION MSB BIT6 BITO ACKNOWLEDGE | coNDITION
() (A7) (A6) (RW) (A) ?)
tsu;sTA tLow tHIGH

e - /-t ; ‘ e S L B e Viovop x 0.3

************* r 4-========f===-=Viovpp x 0.7
SDA ‘

*********************************************** R Il A W oo e e e ViOVDD X 03

tHD;STA tSU:DAT tHD;DAT tsu;sTO

Figure 6. I12C Timing Parameters

800mVp-p

Figure 7. Differential Output Template

RXCLKIN-:>1<
RXCLKIN® —/1
RXIN_+/RXIN_- >< >< >< 3 ><
! v ISET 1 tHOLD .

-

W A— —— VIHMIN
CNTL_ ><><

Figure 8. Input Setup and Hold Times
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

<— |DEAL SERIAL-BIT TIME ———

DESERIALIZER ) VIH_MIN

GPI
VIL_MAX —

TGP0 T {GPIO e

RskM L L Rskm
i IDEAL SERIALIZER
MIN MAX GPO
INTERNAL STROBE
Figure 9. LVDS Receiver Input Skew Margin Figure 10. GPI-to-GPO Delay

EXPANDED TIME SCALE

N-1 N 1 N+

0 50 N E0 N S S

tsp ! FIRSTBIT LAST BIT

'
Lt -

Figure 11. Serializer Delay

. :X:X:X:X:X]DDDDDD
RXCLKIN+ |
| tLock '

. 500us _ .
-

SERIAL LINK INACTIVE 3 SERIAL LINK ACTIVE

REVERSE CONTROL | CHANNEL | REVERSE CONTROL
CHANNEL ENABLED | DISABLED | CHANNEL ENABLED

PWDN MUST BE HIGH

Figure 12. Link Startup Time
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MAX9277/MAX9281 3.12Gbps GMSL Serializers for Coax or
STP Output Drive and LVDS Input

NEEEEEEEENEEE

thy

L

POWERED UP, SERIAL
POWERED DOWN LINK INACTIVE POWERED UP, SERIAL LINK ACTIVE
500ps
REVERSE CONTROL REVERSE CONTROL REVERSE CONTROL REVERSE CONTROL
CHANNEL DISABLED CHANNEL ENABLED CHANNEL DISABLED CHANNEL ENABLED
Figure 13. Power-Up Delay
ws {
, oD | tsET e (SCK
A—b\d—bl : i ;
! ! ! —C
. W\_/_\J
tHoLD tsET Dot
- .

SD/CNTLO

—
s

Figure 14. Input I12S Timing Parameters
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