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<1.5DB INSERTION LOSS

<1.5DB INSERTION LOSS
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DC - 25GHZ
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<1.5DB INSERTION LOSS<0.1DB INSERTION LOSS
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DC - 6GHZ

<1.5DB INSERTION LOSS

DC - 25GHZ DC - 25GHZ

DC - 25GHZ

<1.5DB INSERTION LOSS

DC - 6GHZ

<0.1DB INSERTION LOSS

MXFE3 CALIBRATION

100MHZ - 30GHZ
<1.5DB INSERTION LOSS

DC - 18GHZ
~4DB INSERTION LOSS ABOVE 6DB

DC - 18GHZ
~4DB INSERTION LOSS ABOVE 6DB

100MHZ - 30GHZ
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<0.1DB INSERTION LOSS
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<0.1DB INSERTION LOSS
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100MHZ - 30GHZ
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<1.5DB INSERTION LOSS
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<0.1DB INSERTION LOSS

<1.5DB INSERTION LOSS
100MHZ - 30GHZ

<0.1DB INSERTION LOSS
100MHZ - 30GHZ
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<DESIGN_VIEW>

          : ADRF5020, ADRF5045
Product(s): Quad-MxFE 16-Channel Tx/Rx
HW TYPE   : Customer Evaluation
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900MHZ, 1.9MHZ,
& 2.2GHZ

USE R_TADJ=51OHM

BUT CAL INPUT SHOULD BE ~-2DBM
TO OPTIMALLY FIND NULL POWER

VOUT RANGE IS ~0.5V TO 2.1V
NOMINAL SLOPE IS ~-25MV/DB

DC - 25GHZ

S21@3GHZ:-0.11DB 
S21@100MHZ:-0.03DB 

COMBINED CHANNELS / LOG DETECTORS / ADC

FOR 5.8GHZ

~4DB INSERTION LOSS ABOVE 6DB

USE R_TADJ=1KOHM

S21@6GHZ:-0.5DB 

R_TADJ OPTIMIZED FOR 

FOR 3.6GHZ

>53DB DYNAMIC RANGE
1GHZ - 23GHZ

LOAD SHOULD BE >1KOHM

S21@18GHZ:-0.34DB 

S21@6GHZ:-0.44DB 

>40DB DYNAMIC RANGE
100MHZ - 40GHZ

BUT CAL INPUT SHOULD BE ~+3DBM
INPUT RANGE CENTERED ~-21DBM

TO OPTIMALLY FIND NULL POWER
BUT CAL INPUT SHOULD BE ~0DBM

INPUT RANGE CENTERED ~-20 TO -25DBM

VOUT RANGE IS ~0.1V TO 1.2V
NOMINAL SLOPE IS ~+29MV/DB

CAN CHANGE SLOPE WITH DIFFERENT

INPUT RANGE CENTERED ~-29DBM

VSET RESISTORS

1MHZ - 8GHZ
>65DB DYNAMIC RANGE

DC - 18GHZ

DC - 18GHZ

S21@12GHZ:-0.04DB 

TO OPTIMALLY FIND NULL POWER

SEL DNC GIVES 2.5V REF

NOMINAL SLOPE IS ~+15MV/DB
VOUT RANGE IS ~1.0V TO ~1.75V

DC - 18GHZ

DC - 18GHZ
~4DB INSERTION LOSS ABOVE 6DB

12-BIT ADCS, 400KSPS
INPUT VOLTAGE IS 0 TO VREF OR 0 TO 2*VREF

DEPENDING ON BIT D5 OF GENERAL PURPOSE CONTROL REGISTER
12 BITS ACROSS 2.5V MEANS 0.61MV RESOLUTION

ISOLATION>53DB FOR F<20GHZ

100MHZ - 30GHZ
<1.5DB INSERTION LOSS

MUST OPERATE IN DUAL SUPPLY
APPLY VDD BEFORE V1/V2

9KHZ - 30GHZ

DC - 25GHZ
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<DESIGN_VIEW>

          : ADRF5020, ADRF5045
Product(s): Quad-MxFE 16-Channel Tx/Rx
HW TYPE   : Customer Evaluation

1:1

B02_064888

Michael Jones

0 DNI 1.9PF

HMC656LP2E

6000-18000MEGHZ
142-0711-201

EDC10-183+

499

1000PF

1000PF
DNI

1000PF
1000PF

0

0
0
0

0
0

0

0

0

0
0

0
0
0

LTC5596IDC#PBF

22OHM AT 100 MEGHZ

HMC652LP2E

0

1UF

EP4RKU+

0

22OHM AT 100 MEGHZ
10PF

0

1UF

10PF

1UF

0

0

0

0

22OHM AT 100 MEGHZ

0

0

0

0

0

EP4RKU+

0.6PF

HMC948LP3E

0.1UF

10PF

0

0

0

0 0

0
0

0

0

0

0.1UF

0
AD780BRZ

0.1UF1UF

22OHM AT 100 MEGHZ

0

22OHM AT 100 MEGHZ

AD5592RBCBZ

22OHM AT 100 MEGHZ

ADRF5045BCCZN

22OHM AT 100 MEGHZ

0

0

0

AD8318ACPZ

0

0

100PF

0

100PF

0

0.1UF

ADRF5020BCCZN
142-0711-201

0.1UF

0

0

0

0.01UF 0.01UF

0

0
DNI

52.3

U510

FL501

E507

E506

U503

R502

R505
R506
R507

R509

C507

C508

U506

R518

C513

E501

E504

R510

C514

C515

U509C503 C504

R508

E503

C512C511

U508

C501 C502

U502

R514
R513
R512

R511

C506C505

U504

R501

E502

R504
R503

C509

C510

U507

R515

R516

E505

R517

C522
C521

C520

C517C516 C518 C519

U511

J502

J501

U501

U505

AD8318_TEMP

TX_COMBINED_LOW_FREQ

TX_COMBINED_HIGH_FREQ TX_COMBINED_OUT_BOARD

LTC5596_OUT

+2P5V

5045_V1_5592
5045_V2_5592
CTRL_IND_5592

CTRL_RX_COMBINED_5592
HMC948_LOGOUT

ADC_SDO

LTC5596_OUT

AD8318_TEMP
AD8318_VOUT

ADC_SDI
ADC_SCLK

ADC_SYNC_N

TX_COMBINED_HIGH_FREQ
TX_COMBINED_LT_RMS_DETECT

COMBINED_LOOPBACK_OUT_TX

TX_COMBINED_LT_RMS_DETECT

TX_COUPLED_HIGH_FREQ

+5V

-3P3V

+3P3V

5045_V2

MXFE3_RX_SUM

LTC5596_OUT

HMC948_LOGOUT

5045_V1

MXFE0_TX_SUM

TX_COMBINED

MXFE3_TX_SUM

MXFE1_TX_SUM

RX_COMBINED

MXFE2_TX_SUM

MXFE2_RX_SUM
MXFE1_RX_SUM
MXFE0_RX_SUM

+3P3V

CTRL_RX_COMBINED

+3P3V

RX_IN_BOARD
COMBINED_LOOPBACK_IN_RX

+3P3V

TX_COUPLED_HIGH_FREQ

AD8318_VOUT
TX_COMBINED_LOW_FREQ

+5V

+3P3V

TX_ATTEN_LOW_FREQ

AD8318_VSET

AD8318_VOUT AD8318_VSET
52

PA
D6431

14

24232221201918171615131211109876431

5

PA
D

2

21

21

5 2

PA
D 6 4 3 1

6
2

5

3

8

4

21

2 1

1

6

PA
D

2

754

3
8

21

16151413

2

PA
D121098541

11

763

14

17

15
16

3 8
11
20
23

24222119181312109765421

PA
D

15

11

3
18
8

PA
D2019171613109765421

14
12

21

D3

B4

A4

D2

A1
A2

A3

B2
C1
D4
D1
C2
C3
C4
B3

B1

21

7

943

6
13

10

PA
D

15
14

16

8121121

5

3 2

1

3 2

1

21

27
31
10
14

29 25 24 23 19 18 17 16 12 8 7 6 5 4 3 2 1

PA
D 32 30 28 26 22 20 15 13 11 9

21

27
31
10
14

29 25 24 23 19 18 17 16 12 8 7 6 5 4 3 2 1

PA
D 32 30 28 26 22 20 15 13 11 9

GND

GND

GND

PA
D

VC
C

VC
C

VC
C

VC
C

NC

LOGOUT

G
ND

G
ND

NCNCNC

RFIN

NC G
ND

NCNC

GND GND

PA
D

G
ND

RF1

G
ND

G
ND

RF2

G
ND

G
ND

VDD
V1
V2

VS
S

G
ND

G
ND

RF3

G
ND

G
ND

RF4

G
ND

G
ND

G
ND

G
ND

RFC

G
ND

G
ND

GND

GND GND

GND

PA
D

G
ND

G
ND

RF2

G
ND

G
ND

VS
S

EN

G
ND

CTRL

VDD

G
ND

G
ND

RF1

G
ND

G
ND

G
ND

G
ND

RFC

G
ND

G
ND

G
ND

GND

GND

I/O5

VREF

SDO

I/O4

I/O1
I/O2
I/O3

I/O6

VDD

I/O0

I/O7

GND

SYNC_N

RESET_N

SCLK
SDI

G
ND

G
ND

G
ND

PORT3
G

ND

NCG
ND

PORT4
G

ND

NC NC NCG
ND

SUM_PORT

G
ND

NC NC NC NCG
ND

PORT1

G
ND

NCG
ND

PORT2

G
ND

NC NC NC NC NC NC NC NC

GND GND

PAD

ENBL

INLO
INHI TEMP

TADJ

VPSO

CMOP

VSET VOUT
CLPF

VPSI

CMIP

GND

GND

GND

GND

GND

RF2
PADGND

RF1

G
ND

GND

RF2
PAD GND

RF1

GND

GND

GND

GND

GND

G
RO

UN
D

NCNCNCNCNCNCNCNCNCNC

OUTPUT

NCNCNCNCNCNCNCNC

INPUT

NCNC

COUPLED

NC

GND

GND

GND

SEL

TMP
V+

VOUT

TRIM
GND

GND

GND

GND

GND

PA
D

EN

G
ND

RFIN

G
ND

G
ND

FLTR OUT
VCC

GND

G
ND

G
ND

PORT3

G
ND

NCG
ND

PORT4

G
ND

NC NC NCG
ND

SUM_PORT

G
ND

NC NC NC NCG
ND

PORT1

G
ND

NCG
ND

PORT2

G
ND

NC NC NC NC NC NC NC NC

D

THIS DRAWING IS THE PROPERTY OF ANALOG DEVICES INC.

IN PART, OR USED IN FURNISHING INFORMATION TO OTHERS,

OR FOR ANY OTHER PURPOSE DETRIMENTAL TO THE INTERESTS

THE EQUIPMENT SHOWN HEREON MAY BE PROTECTED BY PATENTS

A
C

IT IS NOT TO BE REPRODUCED OR COPIED, IN WHOLE OR
DRAWING NO.

2

SCALE

DDD
SIZE

D

REV

SHEET

1

1

A

234

35

8

D

7

678

A

B

C C

D

5

4

APPROVED

B

6

DESCRIPTION

REVISIONS

OF

OL G
E

OWNED OR CONTROLLED BY OWNED ANALOG DEVICES.

E
AN

V

OF ANALOG DEVICES.

SCHEMATIC

S

PTD ENGINEER

DESIGN VIEW

REV DATE



10MV DROP ACROSS 10K PULL-UP RESISTOR

VOLTAGE DIVIDER DROPS

1.9V_FOR @ 2MILLIAMP
GREEN LED

1.2MILLIAMP WHEN ON

FPGA, AD5592, OR DIP SWITCH

80-MILLIOHM DCR

BLM31PG601SN1L

EXPECT ~80% EFFICIENCY

AS RF SWITCH CONTROL PATH

80-MILLIOHM DCR

RESISTORS CHOOSE BETWEEN

FROM A TO B

PULSE SKIP MODE

+12V,~87MA

~1.7MHZ

-3.3V,~130UA

EXPANDED SPI
PMOD INTERFACE TYPE 2A

EXCEPT FOR SDO

GREEN LED

1.2MILLIAMP WHEN ON
1.9V_FOR @ 2MILLIAMP

1.5A RATED
BLM31PG601SN1L

GREEN LED

+6V,~145MA

1.2MILLIAMP WHEN ON
1.9V_FOR @ 2MILLIAMP

+3.3V,~139MA

+5V,~82MA

80-MILLIOHM DCR
1.5A RATED

BLM31PG601SN1L

R_FB [KOHM]=192.73/(VOUT-0.774)
V_OUT=(192.72/R_FB)+0.774

DIRECTION FLOWS

DIRECTION FLOWS
FROM A TO B

VCCA TO 1.2V
VOLTAGE DIVIDER DROPS

VCCA TO 1.2V

POWER & CONTROL

1.5A RATED

ADRF5045 & ADRF5020 DRAW <1UA DIGITAL INPUT

7 7

<DESIGN_VIEW>

          : ADRF5020, ADRF5045
Product(s): Quad-MxFE 16-Channel Tx/Rx
HW TYPE   : Customer Evaluation
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