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Parameter Symbol Min Typ  Max | Unit Test Conditions/Comments
MAXIMUM DATA RATE 283 320 Gbps | Nonreturn to zero (NRZ), pseudorandom binary sequence
(PRBS31) = 2% - |
BANDWIDTH
High 28 GHz
Low Cutoff 1 MHz
VOLTAGE RANGE
Differential
Input 0.2 1.0 Vv With adjusted control voltage (Vcry); for differential input
voltage levels higher than 550 mV p-p, adjust Vcr to keep the
driver in linear operation
Output 44 \% Measured with PRBS31 and differential input of 600 mV p-p
and Ver, =-15V
Single-Ended 2.2 \% Measured with PRBS31 and differential input of 600 mV p-p
and Ver, =-15V
SMALL SIGNAL GAIN
Differential to Differential 4 17 18 dB Adjustable through Vcr control voltage, 1 MHz to 28 GHz,
maximum gain: Vcr, =—1.5 V, minimum gain: Ver, =0V
Differential to Single-Ended 2 11 12 dB 1 MHz to 28 GHz
GAIN FLATNESS +1 dB 1 MHz to 20 GHz, —1.5V < V¢ <0V
RETURN LOSS
Input
Differential 15 dB 100 MHz to 20 GHz, Ver =-1.15V
10 dB Ver=-15V
Single-Ended 15 dB 100 MHz to 10 GHz, Ve =—1.15V
10 dB Ver=-15V
Single-Ended Output 15 dB 100 MHz to 10 GHz
10 dB 10 GHz to 30 GHz
SIGNAL-TO-NOISE RATIO (SNR) 22 dB Input voltage (Vin) = 560 mV p-p, VerL =—1.5V
TOTAL POWER CONSUMPTION Vop =33V
0.44 W Voo _exte, Vop_extn = 2.5V
0.5 W Voo _exte, Vop extn = 3.3V
TOTAL HARMONIC DISTORTION At 1 GHz
(THD)
2 % At3Vp-p
3 % At4V p-p
VC PIN VOLTAGE Vve 0 0.5 15 \Y
VCTL PIN VOLTAGE Vvere -15 0 \Y
CONTROL SOURCE CURRENT
lve 2 mA
Ivere 1 mA
COMMON-MODE REJECTION RATIO 25 dB
SUPPLY VOLTAGE TOLERANCE
-8 +5 % Vpp =33V
-8 +5 % Voo_exte/Vop_extn = 3.3 V
-5 +5 % Voo _exte/Vop extn = 2.5V
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HMC7810A

Parameter Symbol Min Typ Max | Unit Test Conditions/Comments
RESISTANCE
Input
Differential 100 Q
Single-Ended 50 Q
Output
Differential 100 Q
Single-Ended 50 Q
R4 ST
=2
Parameter Min Typ Max Unit Test Conditions/Comments
GROUP DELAY VARIATION 7.5 ps 1 GHz to 30 GHz
OUTPUT
Rise Time 13 ps 20% to ~ 80%
Fall Time 13 ps 20% to ~ 80%
Jitter Ve =-15V
Additive RMS 350 fs Vop_exte, Voo extn = 2.5V
400 fs Vop_exte, Voo extn = 3.3V
Deterministic 3 ps Voo _exte, Voo extn =3.3Vand 2.5V
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% 3.
Parameter Rating
Positive VDD Supply to GND 12V
INN and INP to GND 2V
OUTP to GND 12V
VC to GND 25V
VCTL to GND -25Vto+05V
Electrostatic Discharge (ESD) Protection
Human Body Model (HBM) Class 1A, 250
Ve, 500 Vpc
Charged Device Mode (CDM) 1500 V
Maximum Reflow Temperature
Moisture Sensitivity Level 3 (MSL3) 260°C
Operating Temperature Range —40°C to +130°C
Maximum Junction Temperature (T;) 175°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 60 sec) 300°C

i

BEgEZ, 7V > MR (PCB) ORREF & BiEIREEICE R
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NOTES

1.NIC = NOT INTERNALLY CONNECTED. THIS PIN

IS NOT CONNECTED INTERNALLY.

2. EXPOSED PAD. THE LCC PACKAGE HAS AN
EXPOSED PAD THAT MUST BE CONNECTED TO

SUPPLY GND.
2. EVERE

16229-002

Pin No. Mnemonic Description
1,4,9,12 GND BRIV R,
2 INN T— R HAEBAT,
3 INP T —F AT,
57,14 NIC W L, OB IENE CHER SN TWER A,
6 VCTL T e JE I,
8 vC PRIEHIEE L,
10 OUTP IEZBH),
11 OUTN AEEH ),
13 VREF BHZRAY 7 7 Lo AEBIE,
15 VDET o R )
16 VDD CER/CEAR N
EPAD TSy K, LCC Ry 7 —VIIFEIRY 7 7 v R~DEGALERFEH Ny RBH Y £,
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CURRENT MINIMUM MAXIMUM  TOTAL MEAS
28

BIT RATE DCD(%)  EYE AMPL SNR  EYE HEIGHT (AMPL) NTTER RMS  686fs brafs 69ts 8

6 o
31.780GBPS 2% 2317V 1552 1869V S RENME  ISllps Silps 333ps e 3

3 ) ) )
FALL TIME RISETIME CROSSING %  JITTER (p-p)  JITTER (rms) & EYE AMP 310V 310V 310V 28 g
13.130ps 13.200ps  51.2% 1.6545ps 767.5(5 &
S8, 4 NS _n RS .
.Uy RHA. 2.3 Vp-p ikiE 6. ZFHHN. Ver=-1V
CURRENT  MINIMUM  MAXIMUM  TOTAL MEAS

BIT RATE DCD(%)  EYE AMPL SNR  EYE HEIGHT (AMPL) & JITTERRMS  1.058ps 1.045ps 1.089ps 29 ~
32.060GBPS 0% 4.536V 16.59 3716V S RISE TIME 14.44ps 14.44ps 12.67ps 29 3
FALL TIME RISETIME CROSSING %  JITTER (p-p)  JITTER (rms) & EYE SNR 15.46 1533 15.46 29 &
13.545ps 13685ps  49.6% 5.4185ps 905.5fs & EYE AMP 276V 475V 476V 29 g

4. ZBH A, 4.5 Vp-p iRiE 7 £8H N, Ve = -1.5V

CURRENT MINIMUM MAXIMUM  TOTAL MEAS

JITTERRMS  969fs 933fs 980fs 29 o
RISE TIME 14.22ps 13.56ps 14.22ps 29 s
EYE SNR 7.25 7.24 7.30 29 2
EYE AMP 1.95V 1.94v 1.95V 29 g

5. Z&H . Ve, =0V
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0y IREOBETNZDZ LN TEET, €| - d--d-\gsreTo 200C
< - RAMP DOWN
MODULAR & Lo 6°C/SECOND MAX
Vbp_ExTP POBSIIATQ/E % i -
[= | | | o

| '60TO180 1 1 1  TIME(Second)

| | SECONDS | : ! 2670 40 <

| ssoseconpswax_ ™ ™ SECONDS g
i+ e . ﬂ

g . M 18. RRMGEH T — - ) 70— - ANUAWBTOT7 AL
= <>

4RO INN ‘L‘_:'_

Vpp_exTn MODULAR
NEGATIVE
BIAS

ANALOG OR
DIGITAL
GAIN CONTROL

16229-027

R17. 7FRTFEEETSRIL - 54 HIEL—F

Rev. 0 — 11/14 —



HMC7810A

AR K
SR — ROERE

EVIHMCT7810ALC3 Sl fHAR — RO A X 19 1R LET, £, K6 ITHMRERLET,

P2\ et VREF 123
o] Jcis Jcio Jcis Jcan Jcoo Jcis o]
T TwF T T TwF T
. = = = = = o
@ VDD‘ _ _ ” OUTN @34
Tcio Jciz Jlcis 100nF h 4
T47wF TinF T 100pF 1492-04A-5
U1
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19. FHE A A — K OEER
& 6. BBAEK
Qty. | Reference Designator Description Manufacturer/Part Number
1 EV1HMC7810ALC3 Evaluation board Analog Devices, Inc./EV1IHMC7810ALC3
4 C1, C4, C5, C22 100 nF, 16 V, tin, ultra broadband capacitor American Technical
Ceramics/ATC550L101KT16T
5 C7, C9, C17, C19, C20, C30, 1nF, 50 V, X7R, 0402, ceramic capacitor Murata/GRM15555C1H101J
C33,C36, C39
9 C8, C13, C16, C18, C21, C25 to Do not populate Not applicable
Cc28
1 C10 4.7 uF, 25V, 10%, X7R, 0603, gold terminal ceramic Capax Technologies, Inc./0603X475K250GW
capacitors
5 C15, C29, C32, C35, C38 100 pF, 50 V, 5%, COG, 0402, ceramic capacitors Murata/ GRM155R71H102KA01D
4 C31, C34, C37, C40 1 uF, 16 V, 10%, X5R, 0402, ceramic capacitors Taiyo Yuden/EMK105BJ105KV-F
4 FB1to FB4 Ferrite chips, 470 Q, 200 mA, 0402 Murata/BLM15GG471SN1D
4 J1toJ4 Connectors, K connector SRI Connector Gage Co./25-146-1000-92
3 J5t0J8 Do not populate
4 L2, L4,L6,L8 Inductors, 10 pH, 0603, 5%, 0.18 A Coilcraft/0603LS-103XJLB
4 R1to R4 475 Q, 1/10 W, 1%, 0402, resistors, SMD Panasonic/ERJ-2RKF470X
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Qty. | Reference Designator Description Manufacturer/Part Number

8 TP1 to TP4, TP6 to TP9 Test point, PC compact, 0.063 inch, red Keystone Electronics/5005

1 TP5 Do not populate

1 TP10 Test point, PC, compact, 0.063 inch, black Keystone Electronics/5006

1 Ul Optical modulator driver with internal attenuator and power Analog DevicessHMC7810ALC3

detector

i AR — F D4R
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NOTES

. SOLDER QUALITY TO IPC-A-610 CLASS 2.

. MANUALLY DISPENSE SOLDER (ITEM 5) FOR ALL COMPONENTS.

.J1TO J4, ATTACH TO PCB WITH CENTER PIN ON TOP SIDE TRACE.
MANUALLY DISPENSE SOLDER (ITEM 5) TO CENTER PIN AND
GROUND LEADS, TOP AND BOTTOM. AFTER REFLOW, SOLDER
MUST JOIN CONNECTOR AND PCB EDGE.

. TRIM EDGE PLATING WITH ITEM 6 (106356).

20. AR — K PCB

WN -

I
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3.05 0.36
[ 2.90SQ —= 0.30
INDICATOR 2.75 0.08 “ "0.24
BSC ¥_
T 000U /—PIN 1
0.50 D
BSC ) 1.60
Exgngo 1.50 SQ
P 0 140
; D
0O 00@
TOP VIEW 032 4 OTTOM xlE:I/
BSC 1.50
"~ REF
l+—2.10 BSC —=

o
o

9

0.80 SIDE VIEW

o N —
SEATING /

PLANE

o

FOR PROPER CONNECTION OF
THE EXPOSED PAD, REFER TO
THE PIN CONFIGURATION AND
FUNCTION DESCRIPTIONS
SECTION OF THIS DATA SHEET.

21. 16 IFE 532wy Y - U—RLR - Fy - ¥ )7 - Xy — [LCC]

(E-16-1)
Sk (=) Bifr)

A—HF—-FHAF
Model* Temperature Range Package Description Lead Finish Package Option
HMC7810ALC3 —40°C to +130°C 16-Terminal Leadless Ceramic Chip Carrier [LCC] Nickel/gold (NiAu) E-16-1
HMC7810ALC3TR —-40°C to +130°C 16-Terminal Leadless Ceramic Chip Carrier [LCC] NiAu E-16-1
EV1IHMC7810ALC3 Evaluation Board with Bias Tee and AC-Coupled
Input/Output Capacitors

Y HMCT7810ALC3 & HMC7810ALC3TR I RoHS ji
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