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ELECTRICAL CHARACTERISTICS
(VCC = 2.85V to 3.63V, TA = -40°C to +85°C, CML receiver output load is AC-coupled to differential 100Ω, CAZ = 1nF, transmitter out-
put load is AC-coupled to differential 100Ω (see Figure 1), typical values are at +25°C, VCC = 3.3V, IBIAS = 6mA, IMOD = 6mA, unless
otherwise specified. Registers are set to default values unless otherwise noted, and the 3-wire interface is static during measure-
ments. For testing, the RATE_SEL bit was used and the RSEL pin was left open.)

ABSOLUTE MAXIMUM RATINGS

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.

VCCR, VCCT, VCCD.................................................-0.3V to +4.0V
Voltage Range at DISABLE, SDA, SCL, CSEL,

RSEL, FAULT, BMON, LOS, CAZ2.........-0.3V to (VCC + 0.3V)
Voltage Range at ROUT+, ROUT- .....(VCC - 1V) to (VCC + 0.3V)
Voltage at TIN+, TIN-........................(VCC - 2.5V) to (VCC - 0.5V)
Voltage Range at TOUT+, TOUT- ......(VCC - 2V) to (VCC + 0.3V)
Voltage at BIAS ............................................................0V to VCC
Voltage at RIN+, RIN-..........................(VCC - 2V) to (VCC - 0.2V)
Current Range into FAULT, LOS...........................-1mA to +5mA

Current Range into SDA........................................-1mA to +1mA
Current into ROUT+, ROUT- ...............................................40mA
Current into TOUT+, TOUT- ................................................60mA
Continuous Power Dissipation (TA = +70°C)

32-Pin TQFN (derate 34.5W/°C above +70°C) ...........2759mW
Operating Junction Temperature Range...........-55°C to +150°C
Storage Temperature Range .............................-65°C to +160°C
Lead Temperature (soldering, 10s) .................................+300°C
Soldering Temperature (reflow) .......................................+260°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

POWER SUPPLY 

Power-Supply Current  ICC

Includes the CML output current; 
excludes IBIAS = 6mA, IMOD = 6mA, 
VDIFF_ROUT = 400mVP-P (Note 1)

 97 150 mA 

Power-Supply Voltage VCC  2.85  3.63 V 

GENERAL 

Input Data Rate   1.0625  10.32 Gbps 

Input/Output SNR   14.1    

BER     10E-12  

POWER-ON RESET 

High POR Threshold    2.55 2.75 V 

Low POR Threshold  IBIAS = IBIASOFF and IMOD = IMODOFF 2.3 2.45  V 

Rx INPUT SPECIFICATIONS 

Differential Input Resistance 
RIN+/RIN- 

RIN_DIFF  75 100 125 

RATE_SEL = 0 (1.25Gbps)  1 3 
Input Sensitivity (Note 2) VINMIN

RATE_SEL = 1 (10.32Gbps)  3 8 
mVP-P

Input Overload VINMAX  1.2   VP-P

DUT is powered on, f  5GHz 14
Input Return Loss SDD11 

DUT is powered on, f 16GHz 7
dB 

DUT is powered on, 1GHz < f  5GHz 8
Input Return Loss SCC11 

DUT is powered on, 1GHz < f  16GHz 8
dB 

Rx OUTPUT SPECIFICATIONS 

Differential Output Resistance ROUTDIFF  75 100 125 



_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS (continued)
(VCC = 2.85V to 3.63V, TA = -40°C to +85°C, CML receiver output load is AC-coupled to differential 100Ω, CAZ = 1nF, transmitter out-
put load is AC-coupled to differential 100Ω (see Figure 1), typical values are at +25°C, VCC = 3.3V, IBIAS = 6mA, IMOD = 6mA, unless
otherwise specified. Registers are set to default values unless otherwise noted, and the 3-wire interface is static during measure-
ments. For testing, the RATE_SEL bit was used and the RSEL pin was left open.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

DUT is powered on, f  5GHz  11  
Output Return Loss SDD22 

DUT is powered on, f  16GHz  5  
dB 

DUT is powered on, 1GHz < f  5GHz  9  
Output Return Loss SCC22 

DUT is powered on, 1GHz < f  16GHz  7  
dB 

CML Differential Output Voltage 
High 

 5mVP-P  VIN  1200mVP-P, SET_CML[162]  595 800 1005 mVP-P

CML Differential Output Voltage 
Medium 

 10mVP-P  VIN  1200mVP-P, SET_CML[80]  300 400 515 mVP-P

CML Differential Output DAC 
Limit 

 SET_CML[7:0]   215  

Differential Output Signal When 
Disabled 

Outputs AC-coupled, VINMAX applied to 
input VDIFF_ROUT = 800mVP-P at 8.5Gbps 
(Notes 2, 3) 

 6 15 mVP-P

10mVP-P  VIN  1200mVP-P,
RATE_SEL = 1, VDIFF_ROUT = 400mVP-P 

 26 35 Data Output Transition Time 
(20% to 80%) 
(Notes 2, 3, 4) 

tR/tF
5mVP-P  VIN  1200mVP-P,
RATE_SEL = 0, VDIFF_ROUT = 800mVP-P

 60 100 

ps 

Rx TRANSFER CHARACTERISTICS 

60mVP-P  VIN  400mVP-P at 10.32Gbps, 
RATE_SEL = 1, VDIFF_ROUT = 400mVP-P 

 4 12 

10mVP-P  VIN  1200mVP-P at 8.5Gbps, 
RATE _SEL = 1, VDIFF_ROUT = 400mVP-P 

 4 12 
Deterministic Jitter 
(Notes 2, 3, 5) 

DJ 

5mVP-P  VIN  1200mVP-P at 1.25Gbps, 
RATE _SEL = 0, VDIFF_ROUT = 800mVP-P 

 20  

psP-P

Input = 60mVP-P at 1.25Gbps,
RATE_SEL = 0, VDIFF_ROUT = 800mVP-P 

 1.8 2.5 
Random Jitter (Notes 2, 3) RJ 

Input = 60mVP-P at 8.5Gbps,
RATE _SEL = 1, VDIFF_ROUT = 400mVP-P 

 0.32 0.48 

psRMS 

CAZ = 0.1μF  2
Low-Frequency Cutoff  

CAZ = open  500
kHz 

Rx LOS SPECIFICATIONS 

LOS Assert Sensitivity Range   14  77 mVP-P

LOS Hysteresis  10 x log (VDEASSERT/VASSERT) (Note 6) 1.25 2.1  dB 

LOS Assert/Deassert Time  (Note 7) 2.3  80 μs 

Low Assert Level  SET_LOS[7] (Notes 2, 6) 8 11 14 mVP-P

Low Deassert Level  SET_LOS[7] (Notes 2, 6) 14 18 21 mVP-P

Medium Assert Level  SET_LOS[32] (Notes 2, 6) 39 48 58 mVP-P

Medium Deassert Level  SET_LOS[32] (Notes 2, 6) 65 81 95 mVP-P

High Assert Level  SET_LOS[63] (Notes 2, 6) 77 94 112 mVP-P

High Deassert Level  SET_LOS[63] (Notes 2, 6) 127 158 182 mVP-P
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = 2.85V to 3.63V, TA = -40°C to +85°C, CML receiver output load is AC-coupled to differential 100Ω, CAZ = 1nF, transmitter out-
put load is AC-coupled to differential 100Ω (see Figure 1), typical values are at +25°C, VCC = 3.3V, IBIAS = 6mA, IMOD = 6mA, unless
otherwise specified. Registers are set to default values unless otherwise noted, and the 3-wire interface is static during measure-
ments. For testing, the RATE_SEL bit was used and the RSEL pin was left open.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Tx INPUT SPECIFICATIONS 

Data rate = 1.0625Gbps  0.2  2.4 
Differential Input Voltage VIN

Data rate = 10.32Gbps 0.075  0.8 
VP-P

Common-Mode Input Voltage VINCM   2.75  V 

Differential Input Resistance RIN  75 100 125 

DUT is powered on, f  5GHz  15
Input Return Loss SDD11 

DUT is powered on, f  16GHz  6
dB 

DUT is powered on, 1GHz < f  5GHz  9
Input Return Loss SCC11 

DUT is powered on, 1GHz < f  16GHz  5
dB 

Tx LASER MODULATOR 

Maximum Modulation-On 
Current into 100  Differential 
Load 

IMODMAX Outputs AC-coupled, VCCTO  2.95V 12   mA 

Minimum Modulation-On Current 
into 100  Differential Load 

IMODMIN Outputs AC-coupled   2 mA 

Modulation Current DAC 
Stability 

 2mA  IMOD  12mA (Note 8)  4 % 

Modulation Current Rise Time/ 
Fall Time 

tR/tF
5mA  IMOD  10mA, 20% to 80%, 
SET_TXDE[3:0] = 10 (Notes 2, 4)  

 26 39 ps 

5mA  IMOD  12mA, at 10.32Gbps,  
250mVP-P  VIN  800mVP-P,
SET_TXDE[3:0] = 0 

 6 12 

5mA  IMOD  12mA, at 10.32Gbps,  
250mVP-P  VIN  800mVP-P,
SET_TXDE[3:0] = 10 

 6 13 

5mA  IMOD  12mA, at 8.5Gbps,  
250mVP-P  VIN  800mVP-P,
SET_TXDE[3:0] = 0 

 6 12 

5mA  IMOD  12mA, at 8.5Gbps, 
250mVP-P  VIN  800mVP-P,
SET_TXDE[3:0] = 10 

 6 12 

2mA  IMOD  12mA, at 4.25Gbps  5  

Deterministic Jitter (Notes 2, 9) DJ 

2mA  IMOD  12mA, at 1.0625Gbps  5  

ps 

Random Jitter  
5mA  IMOD  12mA, 250mVP-P  VIN
800mVP-P

 0.17 0.5 psRMS

DUT is powered on, f  5GHz  12  
Output Return Loss  SDD22 

DUT is powered on, f  16GHz  5  
dB 

Tx BIAS GENERATOR 

Maximum Bias-On Current IBIASMAX Current into BIAS pin  15   mA 

Minimum Bias-On Current IBIASMIN Current into BIAS pin    2 mA 
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = 2.85V to 3.63V, TA = -40°C to +85°C, CML receiver output load is AC-coupled to differential 100Ω, CAZ = 1nF, transmitter out-
put load is AC-coupled to differential 100Ω (see Figure 1), typical values are at +25°C, VCC = 3.3V, IBIAS = 6mA, IMOD = 6mA, unless
otherwise specified. Registers are set to default values unless otherwise noted, and the 3-wire interface is static during measure-
ments. For testing, the RATE_SEL bit was used and the RSEL pin was left open.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

BIAS Current DAC Stability  2mA  IBIAS  15mA (Notes 2, 10)   4 % 

Compliance Voltage at BIAS VBIAS  0.9  2.1 V 

BIAS Current Monitor Current 
Gain 

IBMON
External resistor to GND defines the 
voltage gain 

 16  mA/A 

Compliance Voltage at BMON VBMON  0  1.8 V 

BIAS Current Monitor Current 
Gain Stability 

IBMON 2mA  IBIAS  15mA (Note 10)   5 % 

Tx SAFETY FEATURES 

Excessive Voltage at BMON VBMON

Average voltage, FAULT warning always 
occurs for VBMON  VCC - 0.55V, FAULT 
warning never occurs for VBMON  VCC - 
0.65V 

VCC - 
0.65V 

VCC - 
0.6V 

VCC - 
0.55V 

V

Excessive Voltage at BIAS VBIAS

Average voltage, FAULT always occurs for 
VBIAS  0.44V, FAULT never occurs for 
VBIAS  0.65V 

0.44 0.48 0.65 V 

Maximum VCSEL Current in Off 
State 

IOFF FAULT or DISABLE, VBIAS = VCC   25 μA 

SFP TIMING REQUIREMENTS 

DISABLE Assert Time t_OFF

Time from rising edge of DISABLE input 
signal to IBIAS = IBIASOFF and IMOD = 
IMODOFF 

  1 μs 

DISABLE Negate Time t_ON

Time from falling edge of DISABLE to IBIAS
and IMOD at 90% of steady state when 
FAULT = 0 before reset 

  500 μs 

FAULT Reset Time of Power-On 
Time 

t_INIT
Time from power-on or negation of FAULT 
using DISABLE 

  100 ms 

FAULT Reset Time t_FAULT
Time from fault to FAULT on,  
CFAULT  20pF, RFAULT = 4.7k

  10 μs 

DISABLE to Reset  
Time DISABLE must be held high to reset 
FAULT 

5   μs 

OUTPUT_LEVEL VOLTAGE DAC (SET_CML) 

Full-Scale Voltage VFS 100  differential resistive load  1200  mVP-P

Resolution    5  mVP-P

Integral Nonlinearity INL 5mA  ICML_LEVEL  20mA  ±0.9  LSB 

LOS THRESHOLD VOLTAGE DAC (SET_LOS) 

Full-Scale Voltage VFS   94  mVP-P

Resolution    1.5  mVP-P

Integral Nonlinearity INL 11mVP-P  VTH_LOS  94mVP-P  ±0.7  LSB 

BIAS CURRENT DAC (SET_IBIAS) 

Full-Scale Current IFS 21  mA 
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = 2.85V to 3.63V, TA = -40°C to +85°C, CML receiver output load is AC-coupled to differential 100Ω, CAZ = 1nF, transmitter out-
put load is AC-coupled to differential 100Ω (see Figure 1), typical values are at +25°C, VCC = 3.3V, IBIAS = 6mA, IMOD = 6mA, unless
otherwise specified. Registers are set to default values unless otherwise noted, and the 3-wire interface is static during measure-
ments. For testing, the RATE_SEL bit was used and the RSEL pin was left open.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Resolution    40  μA 

Integral Nonlinearity INL 1mA  IBIAS  15mA  ±1  LSB 

Differential Nonlinearity DNL 
1mA  IBIAS  15mA, guaranteed mono-
tonic at 8-bit resolution (SET_IBIAS[8:1]) 

 ±1 LSB 

MODULATION CURRENT DAC (SET_IMOD) 

Full-Scale Current IFS 21  mA 

Resolution    40  μA 

Integral Nonlinearity INL 2mA  IMOD  12mA  ±1  LSB 

Differential Nonlinearity DNL 
2mA  IMOD  12mA, guaranteed mono-
tonic at 8-bit resolution (SET_IMOD[8:1]) 

 ±1 LSB 

CONTROL I/O SPECIFICATIONS 

RSEL Input Current IIH, IIL    150 μA 

RSEL Input High Voltage VIH  1.8  VCC V 

RSEL Input Low Voltage VIL  0  0.8 V 

RSEL Input Impedance RPULL Internal pulldown resistor 40 75 110 k

IIH    12 
DISABLE Input Current 

IIL Dependency on pullup resistance  420 800 
μA 

DISABLE Input High Voltage VIH  1.8  VCC V 

DISABLE Input Low Voltage VIL  0  0.8 V 

DISABLE Input Impedance RPULL Internal pullup resistor 4.7 8 10 k

LOS, FAULT Output High Voltage VOH 
RLOS = 4.7k  - 10k  to VCC,
RFAULT = 4.7k  - 10k to VCC

VCC -
0.5 

 VCC V 

LOS, FAULT Output Low Voltage VOL 
RLOS = 4.7k  - 10k  to VCC,
RFAULT = 4.7k  - 10k to VCC

0  0.4 V 

3-WIRE DIGITAL I/O SPECIFICATIONS (SDA, CSEL, SCL) 

Input High Voltage VIH  2.0  VCC V 

Input Low Voltage VIL    0.8 V 

Input Hysteresis VHYST   0.082  V 

Input Leakage Current IIL, IIH
VIN = 0V or VCC; internal pullup or pulldown 
(75k  typ) 

  150 μA 

Output High Voltage VOH External pullup of 4.7k  to VCC
VCC - 
0.5 

  V 

Output Low Voltage VOL External pullup of 4.7k  to VCC   0.4 V 

3-WIRE DIGITAL INTERFACE TIMING CHARACTERISTICS (See Figure 4) 

SCL Clock Frequency fSCL   400 1000 kHz 

SCL Pulse-Width High tCH  0.5   μs 

SCL Pulse-Width Low tCL  0.5   μs 
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = 2.85V to 3.63V, TA = -40°C to +85°C, CML receiver output load is AC-coupled to differential 100Ω, CAZ = 1nF, transmitter out-
put load is AC-coupled to differential 100Ω (see Figure 1), typical values are at +25°C, VCC = 3.3V, IBIAS = 6mA, IMOD = 6mA, unless
otherwise specified. Registers are set to default values unless otherwise noted, and the 3-wire interface is static during measure-
ments. For testing, the RATE_SEL bit was used and the RSEL pin was left open.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

SDA Setup Time tDS   100  ns 

SDA Hold Time tDH   100  ns 

SCL Rise to SDA Propagation 
Time 

tD   5 ns 

CSEL Pulse-Width Low tCSW  500  ns 

CSEL Leading Time Before the 
First SCL Edge  

tL 500  ns 

CSEL Trailing Time After the 
Last SCL Edge 

tT 500  ns 

SDA, SCL External Load CB
Total bus capacitance on one line with 
4.7k  pullup to VCC

  20 pF 

Note 1: Supply current is measured with unterminated receiver CML output or with AC-coupled Rx output termination. The Tx out-
put and the bias current output must be connected to a separate supply to remove the modulation/bias current portion from
the supply current. BIAS must be connected to 2.0V. TOUT+/- must be connected through 50Ω load resistors to a separate
supply voltage.

Note 2: Guaranteed by design and characterization, TA = -40°C to +95°C.
Note 3: The data input transition time is controlled by a 4th-order Bessel filter with -3dB frequency = 0.75 x data rate. The determin-

istic jitter caused by this filter is not included in the DJ generation specifications.
Note 4: Test pattern is 00001111 at 1.25Gbps for RATE_SEL = 0. Test pattern is 00001111 at 8.5Gbps for RATE_SEL = 1.
Note 5: Receiver deterministic jitter is measured with a repeating 231 - 1 PRBS equivalent pattern at 10.32Gbps. For 1.25Gbps to

8.5Gbps, a repeating K28.5 pattern [00111110101100000101] is used. Deterministic jitter is defined as the arithmetic sum
of pulse-width distortion (PWD) and pattern-dependent jitter (PDJ).

Note 6: Measured with a k28.5 pattern from 1.0625Gbps to 8.5Gbps. Measured with 231 - 1 PRBS at 10.32Gbps.
Note 7: Measurement includes an input AC-coupling capacitor of 100nF and CCAZ of 100nF. The signal at the input is switched

between two amplitudes: Signal_ON and Signal_OFF.
1) Receiver operates at sensitivity level plus 1dB power penalty.

a) Signal_OFF = 0
Signal_ON = (+8dB) + 10log(min_assert_level)

b) Signal_ON = (+1dB) + 10log(max_deassert_level)
Signal_OFF = 0

2) Receiver operates at overload.
Signal_OFF = 0
Signal_ON = 1.2VP-P

max_deassert_level and the min_assert_level are measured for one LOS_THRESHOLD setting.
Note 8: Gain stability is defined as [(I_measured) - (I_reference)]/(I_reference) over the listed current range, temperature, and VCC

from +2.95V to +3.63V. Reference current measured at VCC = +3.2V, TA = +25°C.
Note 9: Transmitter deterministic jitter is measured with a repeating 27 - 1 PRBS, 72 0s, 27 - 1 PRBS, and 72 1s pattern at

10.32Gbps. For 1.0625Gbps to 8.5Gbps, a repeating K28.5 pattern [00111110101100000101] is used. Deterministic jitter is
defined as the arithmetic sum of PWD and PDJ.

Note 10: Gain stability is defined as [(I_measured) - (I_reference)]/(I_reference) over the listed current range, temperature, and VCC
from +2.85V to +3.63V. Reference current measured at VCC = +3.3V, TA = +25°C.
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MAX3799
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—
(VCC = 3.3V, TA = +25°C, unless otherwise specified. Figure 1 shows the typical setup used for measurements. Registers are set to
default values unless otherwise noted, and the 3-wire interface is static during measurements. For testing, the RATE_SEL bit was
used and the RSEL pin was left open.)
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—
(VCC = 3.3V, TA = +25°C, unless otherwise specified. Figure 1 shows the typical setup used for measurements. Registers are set to
default values unless otherwise noted, and the 3-wire interface is static during measurements. For testing, the RATE_SEL bit was
used and the RSEL pin was left open.)
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—
(VCC = 3.3V, TA = +25°C, unless otherwise specified. Figure 1 shows the typical setup used for measurements. Registers are set to
default values unless otherwise noted, and the 3-wire interface is static during measurements. For testing, the RATE_SEL bit was
used and the RSEL pin was left open.)
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MAX3799 toc19

68ps/div
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850nm VCSEL, MASK WITH 50%
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OPTICAL EYE DIAGRAM
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—
(VCC = 3.3V, TA = +25°C, unless otherwise specified. Figure 1 shows the typical setup used for measurements. Registers are set to
default values unless otherwise noted, and the 3-wire interface is static during measurements. For testing, the RATE_SEL bit was
used and the RSEL pin was left open.)
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1 LOS 
 

2 RSEL 
 

3, 6, 27, 30 VCCR 

4 ROUT+ 

5 ROUT- 

7 VCCD 

8 DISABLE 

9 SCL 

10 SDA 

11 CSEL 

12, 15, 18, 
21, 24, 25 

VCCT 

13 TIN+ 

—
(VCC = 3.3V, TA = +25°C, unless otherwise specified. Figure 1 shows the typical setup used for measurements. Registers are set to
default values unless otherwise noted, and the 3-wire interface is static during measurements. For testing, the RATE_SEL bit was
used and the RSEL pin was left open.)
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14 TIN- 

16 BMON 
 

17 VEET 

19 TOUT- 

20 TOUT+ 

22 BIAS 

23 FAULT 

26 VEER 

28 RIN- 

29 RIN+ 

31 CAZ2 

32 CAZ1 

— EP 

Ω

Ω
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RPULL
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Ω

Ω

Ω

Ω

RX_EN SQ_EN LOS
OPERATION MODE 

DESCRIPTION

0 X X CML output disabled. 

1 0 X CML output enabled. 

1 1 0 CML output enabled. 

1 1 1 CML output disabled. 

RATE_SEL OPERATION MODE DESCRIPTION 

0
1.25Gbps operation with reduced output 
edge speed. 

1 Up to 10.32Gbps operation. 



Ω Ω
μ

Ω
μ

Ω

Ω
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<0>

<1>
0.72V

<2>
0.8V

<3>
1.5V

<4>

<5>

<6>

<7>
POR

VCC - 0.55V

FAULT

FAULT REGISTER
TXSTAT1

<1>

<0>UNUSED

TX_LOS

BIAS INCREMENT

BIASMAX

MOD INCREMENT

MODMAX

LOSS-OF-SIGNAL
CIRCUIT

<2>

<3>

WARNING REGISTER
TXSTAT2

ADDR7

VCCT

TOUT-

TOUT+

IMOD

IBIAS

IBIAS

16

BIAS

VCCT

DISABLE

8kΩ

BMON

RESETPOR

FAULT REGISTER TXSTAT1
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PIN NAME SHORT TO VCC SHORT TO GND OPEN 

1 LOS Normal (Note 1) Normal (Note 1) Normal (Note 1) 

2 RSEL Normal (Note 1) Normal (Note 1) Normal (Note 1) 

3 VCCR Normal 
Disabled—HARD FAULT (external 
supply shorted) (Note 2) 

Normal (Note 3)—Redundant path 

4 ROUT+ Normal (Note 1) Normal (Note 1) Normal (Note 1) 

5 ROUT- Normal (Note 1) Normal (Note 1) Normal (Note 1) 

6 VCCR Normal 
Disabled—HARD FAULT (external 
supply shorted) (Note 2) 

Normal (Note 3)—Redundant path 

7 VCCD Normal Disabled—HARD FAULT Disabled—HARD FAULT 

8 DISABLE Disabled 
Normal (Note 1). Can only be 
disabled with other means. 

Disabled 

9 SCL Normal (Note 1) Normal (Note 1) Normal (Note 1) 

10 SDA Normal (Note 1) Normal (Note 1) Normal (Note 1) 

11 CSEL Normal (Note 1) Normal (Note 1) Normal (Note 1) 

12 VCCT Normal 
Disabled—Fault (external supply 
shorted) (Note 2) 

Normal (Note 3)—Redundant path 

13 TIN+ SOFT FAULT SOFT FAULT Normal (Note 1) 

14 TIN- SOFT FAULT SOFT FAULT Normal (Note 1) 

15 VCCT Normal 
Disabled—Fault (external supply 
shorted) (Note 2) 

Normal (Note 3)—Redundant path 

16 BMON Disabled—HARD FAULT Normal (Note 1) Disabled—HARD FAULT 

17 VEET
Disabled—Fault (external supply 
shorted) (Note 2) 

Normal Disabled—HARD FAULT 

18 VCCT Normal 
Disabled—Fault (external supply 
shorted) (Note 2) 

Normal (Note 3)—Redundant path  

19 TOUT- IMOD is reduced Disabled—HARD FAULT IMOD is reduced 

20 TOUT+ IMOD is reduced Disabled—HARD FAULT IMOD is reduced 

21 VCCT Normal 
Disabled—Fault (external supply 
shorted) (Note 2) 

Normal (Note 3)—Redundant path 

22 BIAS IBIAS is on—No Fault Disabled—HARD FAULT Disabled—HARD FAULT 

23 FAULT Normal (Note 1) Normal (Note 1) Normal (Note 1) 

24 VCCT Normal 
Disabled—Fault (external supply 
shorted) (Note 2) 

Normal (Note 3)—Redundant path  

25 VCCT Normal 
Disabled—Fault (external supply 
shorted) (Note 2) 

Normal (Note 3)—Redundant path  

26 VEER
Disabled—Fault (external supply 
shorted) (Note 2) 

Normal Normal (Note 3)—Redundant path  

27 VCCR Normal 
Disabled—HARD FAULT (external 
supply shorted) (Note 2)  

Normal (Note 3)—Redundant path  

28 RIN- Normal (Note 1) Normal (Note 1) Normal (Note 1) 

29 RIN+ Normal (Note 1) Normal (Note 1)  Normal (Note 1) 
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PIN NAME SHORT TO VCC SHORT TO GND OPEN 

30 VCCR Normal 
Disabled—Fault (external supply 
shorted) (Note 2) 

Normal (Note 3)—Redundant path  

31 CAZ2 Normal (Note 1) Normal (Note 1) Normal (Note 1) 

32
CAZ1 
(VEER)

Disabled—Fault (external supply 
shorted) (Note 2) 

Normal (Note 3)—Redundant path  Normal (Note 3)—Redundant path  

BIT 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Register Address RWN Data that is written or read. 

—
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ADDRESS NAME FUNCTION 

H0x00 RXCTRL1 Receiver Control Register 1 

H0x01 RXCTRL2 Receiver Control Register 2 

H0x02 RXSTAT Receiver Status Register 

H0x03 SET_CML Output CML Level Setting Register 

H0x04 SET_LOS LOS Threshold Level Setting Register 

H0x05 TXCTRL Transmitter Control Register 

H0x06 TXSTAT1 Transmitter Status Register 1 

H0x07 TXSTAT2 Transmitter Status Register 2 

H0x08 SET_IBIAS Bias Current Setting Register 

H0x09 SET_IMOD Modulation Current Setting Register 

H0x0A IMODMAX Maximum Modulation Current Setting Register 

H0x0B IBIASMAX Maximum Bias Current Setting Register 

H0x0C MODINC Modulation Current Increment Setting Register 

H0x0D BIASINC Bias Current Increment Setting Register 

H0x0E MODECTRL Mode Control Register 

H0x0F SET_PWCTRL Transmitter Pulse-Width Control Register 

H0x10 SET_TXDE Transmitter Deemphasis Control Register 

CSEL

SCL

SDA

CSEL

SCL

SDA

1 2 3 4 5 6 7 8

A6

9 10 11 12 13 14 150

1 2 3 4 5 6 7 8 9 10 11 12 13 14 150

A5 A4 A3 A2 A1 RWN D7 D6 D5 D4 D3 D2 D1 D0

D7 D6 D5 D4 D3 D2 D1 D0RWN

WRITE MODE

READ MODE

A0

A6 A5 A4 A3 A2 A1 A0

tL

tL

tCH tCL

tDS

tDH

tCH tCL

tDS tD

tDH

tT

tT
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Bit # 7 6 5 4 3 2 1 0 ADDRESS 

Name X X X X X X RATE_SEL X 

Default Value X X X X X X 0 X 
H0x00 

Bit # 7 6 5 4 3 2 1 0 ADDRESS 

Name X LOS_EN LOS_POL RX_POL SQ_EN RX_EN RXDE_EN AZ_EN 

Default Value X 1 1 1 0 1 0 1 
H0x01 
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Bit # 7 6 5 4 3 2 1 
0

(STICKY) 
ADDRESS 

Name X X X X X X X LOS 

Default Value X X X X X X X X 
H0x02 

Bit # 7 6 5 4 3 2 1 0 ADDRESS 

Name 
SET_CML[7] 

(MSB) 
SET_CML[6] SET_CML[5] SET_CML[4] SET_CML[3] SET_CML[2] SET_CML[1] 

SET_CML[0] 
(LSB) 

Default Value 0 1 0 1 0 0 1 1 

H0x03 

Bit # 7 6 5 4 3 2 1 0 ADDRESS 

Name X X 
SET_LOS[5] 

(MSB) 
SET_LOS[4] SET_LOS[3] SET_LOS[2] SET_LOS[1] 

SET_LOS[0] 
(LSB) 

Default Value X X 0 0 1 1 0 0 

H0x04 



24 ______________________________________________________________________________________

Bit # 
7

(STICKY) 
6

(STICKY) 
5

(STICKY) 
4

(STICKY) 
3

(STICKY) 
2

(STICKY) 
1

(STICKY) 
0

(STICKY) 
ADDRESS 

Name FST[7] FST[6] X X FST[3] FST[2] FST[1] TX_FAULT 

Default Value X X X X X X X X 
H0x06 

Bit # 7  6 5 4 
3

(STICKY) 
2

(STICKY) 
1

(STICKY) 
0

(STICKY) 
ADDRESS 

Name X X X X IMODERR IBIASERR TXED X 

Default Value X X X X X X X X 
H0x07 

Bit # 7 6 5 4 3 2 1 0 ADDRESS 

Name X X X X TXDE_EN SOFTRES TX_POL TX_EN 

Default Value X X X X 0 0 1 1 
H0x05 
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Bit # 7  6 5 4 3 2 1 0 ADDRESS 

Name 
SET_IBIAS
[8] (MSB) 

SET_IBIAS
[7] 

SET_IBIAS
[6] 

SET_IBIAS
[5] 

SET_IBIAS
[4] 

SET_IBIAS
[3] 

SET_IBIAS
[2] 

SET_IBIAS
[1]  

Default Value 0 0 0 0 0 1 0 0 

H0x08 

Bit # 7  6 5 4 3 2 1 0 ADDRESS 

Name 
SET_IMOD
[8] (MSB) 

SET_IMOD
[7] 

SET_IMOD
[6] 

SET_IMOD
[5] 

SET_IMOD
[4] 

SET_IMOD
[3] 

SET_IMOD
[2] 

SET_IMOD
[1]  

Default Value 0 0 0 1 0 0 1 0 

H0x09 

Bit # 7  6 5 4 3 2 1 0 ADDRESS 

Name 
IMODMAX
[7] (MSB) 

IMODMAX
[6] 

IMODMAX
[5] 

IMODMAX
[4] 

IMODMAX
[3] 

IMODMAX
[2] 

IMODMAX
[1] 

IMODMAX
[0] (LSB) 

Default Value 0 0 1 1 0 0 0 0 

H0x0A 

Bit # 7  6 5 4 3 2 1 0 ADDRESS 

Name 
IBIASMAX
[7] (MSB) 

IBIASMAX
[6] 

IBIASMAX
[5] 

IBIASMAX
[4] 

IBIASMAX
[3] 

IBIASMAX
[2] 

IBIASMAX
[1] 

IBIASMAX
[0] (LSB) 

Default Value 0 0 0 1 0 0 1 0 

H0x0B 
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Bit # 7  6 5 4 3 2 1 0 ADDRESS 

Name 
SET_IMOD

[0] 
X DE_INC 

MODINC[4] 
(MSB) 

MODINC[3] MODINC[2] MODINC[1] 
MODINC[0] 

(LSB) 

Default Value 0 0 0 0 0 0 0 0 

H0x0C 

Bit # 7  6 5 4 3 2 1 0 ADDRESS 

Name 
SET_IBIAS

[0] 
X X 

BIASINC[4] 
(MSB) 

BIASINC[3] BIASINC[2] BIASINC[1] 
BIASINC[0] 

(LSB) 

Default Value 0 0 0 0 0 0 0 0 

H0x0D 

Bit # 7  6 5 4 3 2 1 0 ADDRESS 

Name 
MODECTRL 
[7] (MSB) 

MODECTRL
[6] 

MODECTRL
[5] 

MODECTRL
[4] 

MODECTRL
[3] 

MODECTRL
[2] 

MODECTRL
[1] 

MODECTRL
[0] (LSB) 

Default Value 0 0 0 0 0 0 0 0 

H0x0E 

Bit # 7  6 5 4 3 2 1 0 ADDRESS 

Name X X X X 
SET_ 

PWCTRL[3] 
(MSB) 

SET_ 
PWCTRL[2] 

SET_ 
PWCTRL[1] 

SET_ 
PWCTRL[0] 

(LSB) 

Default Value X X X X 0 0 0 0 

H0x0F 
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Ω Ω

IMOD(Rextd=100Ω) = [(20 + SET_IMODi[8:0]) x 40μA]

Ω

Ω Ω

LOSTH = (SET_LOS[5:0] x 1.5mVP-P)

DE
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Bit # 7  6 5 4 3 2 1 0 ADDRESS 

Name X X X X 
SET_TXDE
[3] (MSB) 

SET_TXDE
[2] 

SET_TXDE
[1] 

SET_TXDE
[0] (LSB) 

Default Value X X X X 0 0 0 0 

H0x10 



Ω

fIN = 1/[2π(50)(CIN)]

μ
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SET_PWCTRL[3:0] PWD SET_PWCTRL[3:0] PWD 

1000 -7 0111 8 

1001 -6 0110 7 

1010 -5 0101 6 

1011 -4 0100 5 

1100 -3 0011 4 

1101 -2 0010 3 

1110 -1 0001 2 

1111 0 0000 1 
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REGISTER 
FUNCTION/ 
ADDRESS 

REGISTER 
NAME 

NORMAL 
MODE 

SETUP 
MODE 

BIT 
NUMBER 

/TYPE 
BIT NAME 

DEFAULT 
VALUE 

NOTES 

Receiver Control 
Register 1 
Address = H0x00

RXCTRL1 R RW 1 RATE_SEL 0 
Mode-select 
0: high-gain mode, 1: high-
bandwidth mode 

R RW 6 LOS_EN 1 
LOS control 
0: disable, 1: enable 
(always 0 when RX_EN = 0) 

R RW 5 LOS_POL 1 
LOS polarity 
0: inverse, 1: normal 

R RW 4 RX_POL 1 
Rx polarity 
0: inverse, 1: normal 

R RW 3 SQ_EN 0 
Squelch 
0: disable, 1: enable 

R RW 2 RX_EN 1 
Rx control 
0: disable, 1: enable 

R RW 1 RXDE_EN 0 
Rx deemphasis 
0: disable, 1: enable 

Receiver Control 
Register 2 
Address = H0x01

RXCTRL2 

R RW 0 AZ_EN 1 
Rx autozero control 
0: disable, 1: enable 
(always 0 when RX_EN = 0) 

Receiver Status 
Register 
Address = H0x02

RXSTAT R R 0 (sticky) LOS X Copy of LOS output signal 

R RW 7 SET_CML[7] 0 MSB output level DAC 

R RW 6 SET_CML[6] 1   

R RW 5 SET_CML[5] 0   

R RW 4 SET_CML[4] 1   

R RW 3 SET_CML[3] 0   

R RW 2 SET_CML[2] 0   

R RW 1 SET_CML[1] 1   

Output CML Level 
Setting Register 
Address = H0x03

SET_CML 

R RW 0 SET_CML[0] 1 LSB output level DAC 

R RW 5 SET_LOS[5] 0 MSB LOS threshold DAC 

R RW 4 SET_LOS[4] 0   

R RW 3 SET_LOS[3] 1   

R RW 2 SET_LOS[2] 1   

R RW 1 SET_LOS[1] 0   

LOS Threshold 
Level Setting 
Register 
Address = H0x04

SET_LOS 

R RW 0 SET_LOS[0] 0 LSB LOS threshold DAC 
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REGISTER 
FUNCTION/ 
ADDRESS 

REGISTER 
NAME 

NORMAL 
MODE 

SETUP 
MODE 

BIT 
NUMBER 

/TYPE 
BIT NAME 

DEFAULT 
VALUE 

NOTES 

R RW 3 TXDE_EN 0 
Tx deemphasis 
0: disable, 1: enable 

R RW 2 SOFTRES 0 Global digital reset 

R RW 1 TX_POL 1 
Tx polarity 
0: inverse, 1: normal 

Transmitter 
Control Register 
Address = H0x05

TXCTRL 

R RW 0 TX_EN 1 
Tx control 
0: disable, 1: enable 

R R 7 (sticky) FST[7] X 
TX_POR  TX_VCC low-
limit violation 

R R 6 (sticky) FST[6] X BMON open/shorted to VCC

R R 5 (sticky) X X  

R R 4 (sticky) X X  

R R 3 (sticky) FST3] X 
VTOUT+/- common-mode 
low-limit violation 

R R 2 (sticky) FST[2] X VTOUT+/- low-limit violation 

R R 1 (sticky) FST[1] X BIAS open or shorted to GND  

Transmitter Status 
Register 1 
Address = H0x06

TXSTAT1 

R R 0 (sticky) TX_FAULT X 
Copy of FAULT signal in 
case POR bits 6 to 1 reset 
to 0 

R R 3 (sticky) IMODERR X 
Warning increment result > 
IMODMAX 

R R 2 (sticky) IBIASERR X 
Warning increment result > 
IBIASMAX 

R R 1 (sticky) TXED X Tx edge detection 

Transmitter Status 
Register 2 
Address = H0x07

TXSTAT2 

R R 0 (sticky) Unused X Unused 

R RW 8 SET_IBIAS[8] 0 MSB bias DAC 

R RW 7 SET_IBIAS[7] 0   

R RW 6 SET_IBIAS[6] 0   

R RW 5 SET_IBIAS[5] 0   

R RW 4 SET_IBIAS[4] 0   

R RW 3 SET_IBIAS[3] 1   

R RW 2 SET_IBIAS[2] 0   

R RW 1 SET_IBIAS[1] 0   

Bias Current 
Setting Register 
Address = H0x08

SET_IBIAS 

Accessible through  
REG_ADDR = 13 

0 SET_IBIAS[0] 0 LSB bias DAC 
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REGISTER 
FUNCTION/ 
ADDRESS 

REGISTER 
NAME 

NORMAL 
MODE 

SETUP 
MODE 

BIT 
NUMBER 

/TYPE 
BIT NAME 

DEFAULT 
VALUE 

NOTES 

R RW 8 SET_IMOD[8] 0 MSB modulation DAC 

R RW 7 SET_IMOD[7] 0   

R RW 6 SET_IMOD[6] 0   

R RW 5 SET_IMOD[5] 1   

R RW 4 SET_IMOD[4] 0   

R RW 3 SET_IMOD[3] 0   

R RW 2 SET_IMOD[2] 1   

R RW 1 SET_IMOD[1] 0   

Modulation 
Current Setting 
Register 
Address = H0x09

SET_IMOD 

Accessible through  
REG_ADDR = 12 

0 SET_IMOD[0] 0 LSB modulation DAC 

R RW 7 IMODMAX[7] 0 MSB modulation limit 

R RW 6 IMODMAX[6] 0   

R RW 5 IMODMAX[5] 1   

R RW 4 IMODMAX[4] 1   

R RW 3 IMODMAX[3] 0   

R RW 2 IMODMAX[2] 0   

R RW 1 IMODMAX[1] 0   

Maximum 
Modulation 
Current Setting 
Register 
Address = H0x0A

IMODMAX 

R RW 0 IMODMAX[0] 0 LSB modulation limit 

R RW 7 IBIASMAX[7] 0 MSB bias limit 

R RW 6 IBIASMAX[6] 0   

R RW 5 IBIASMAX[5] 0   

R RW 4 IBIASMAX[4] 1   

R RW 3 IBIASMAX[3] 0   

R RW 2 IBIASMAX[2] 0   

R RW 1 IBIASMAX[1] 1   

Maximum Bias 
Current Setting 
Register 
Address = H0x0B

IBIASMAX 

R RW 0 IBIASMAX[0] 0 LSB bias limit 

R R 7 SET_IMOD[0] 0 
LSB of SET_IMOD DAC 
register address = H0x09 

R R 6 X 0   

R R 5 DE_INC 0 
Deemphasis increment 
0: no update, 1: SET_TXDE 
updates ±1 LSB  

RW RW 4 MODINC[4] 0 
MSB MOD DAC two’s 
complement 

RW RW 3 MODINC[3] 0   

RW RW 2 MODINC[2] 0   

RW RW 1 MODINC[1] 0   

Modulation 
Current Increment 
Setting Register 
Address = H0x0C

MODINC 

RW RW 0 MODINC[0] 0 
LSB MOD DAC two’s 
complement 
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REGISTER 
FUNCTION/ 
ADDRESS 

REGISTER 
NAME 

NORMAL 
MODE 

SETUP 
MODE 

BIT 
NUMBER 

/TYPE 
BIT NAME 

DEFAULT 
VALUE 

NOTES 

R R 7 SET_IBIAS[0] 0 
LSB of SET_IBIAS DAC 
register address = H0x08 

R R 6 X 0   

R R 5 X 0   

RW RW 4 BIASINC[4] 0 
MSB bias DAC two’s 
complement 

RW RW 3 BIASINC[3] 0   

RW RW 2 BIASINC[2] 0   

RW RW 1 BIASINC[1] 0   

Bias Current 
Increment Setting 
Register 
Address = H0x0D

BIASINC 

RW RW 0 BIASINC[0] 0 
LSB bias DAC two’s 
complement 

RW RW 7 MODECTRL[7] 0 MSB mode control 

RW RW 6 MODECTRL[6] 0   

RW RW 5 MODECTRL[5] 0   

RW RW 4 MODECTRL[4] 0   

RW RW 3 MODECTRL[3] 0   

RW RW 2 MODECTRL[2] 0   

RW RW 1 MODECTRL[1] 0   

Mode Control 
Register 
Address = H0x0E

MODECTRL 

RW RW 0 MODECTRL[0] 0 LSB mode control 

R RW 3 SET_PWCTRL[3] 0 MSB Tx pulse-width control 

R RW 2 SET_PWCTRL[2] 0   

R RW 1 SET_PWCTRL[1] 0   

Transmitter Pulse-
Width Control 
Register 
Address = H0x0F

SET_ 
PWCTRL 

R RW 0 SET_PWCTRL[0] 0 LSB Tx pulse-width control 

R RW 3 SET_TXDE[3] 0 MSB Tx deemphasis 

R RW 2 SET_TXDE[2] 0   

R RW 1 SET_TXDE[1] 0   

Transmitter 
Deemphasis 
Control Register 
Address = H0x10

SET_TXDE 

R RW 0 SET_TXDE[0] 0 LSB Tx deemphasis 
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THIN QFN
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