
♦

♦

♦

♦

√

♦ ±

♦

♦

♦

♦

♦

♦

♦

________________________________________________________________ Maxim Integrated Products 1

19-4172; Rev 1; 9/09

DESIGNATION QTY DESCRIPTION

AUX_DRV_N,
AUX_DRV_P,
CW_IN1N–
CW_IN8N,
CW_IN1P–
CW_IN8P,

CW_IOUTN,
CW_IOUTP,

CW_QOUTN,
CW_QOUTP,

LO1–LO8,
LO_LVDSN,
LO_LVDSP,

SIN_IN,
TE ST_MOD E_LO,

VGACNTL,
VG_OUT1P–
VG_OUT8P

43
PCB vertical-mount SMBs
Digi-Key J467-ND

C1–C4,
C7–C25, C55,

C57, C77
0

Not installed, ceramic capacitors
(0603)

C6, C26, C28,
C31, C37–C45,
C50–C54, C60,

C61, C66,
C70–C75, C78,
C 80–C 103, C 107

53
100nF ±10%, 50V X7R ceramic
capacitors (0603)
Murata GRM188R71H104K

C30 1
100pF ±5%, 50V C0G ceramic
capacitor (0603)
Murata GRM1885C1H101J

C32–C35 4
1500pF ±5%, 50V C0G ceramic
capacitors (0603)
Murata GRM1885C1H152J

PART TYPE

MAX2038EVKIT+ EV Kit

+

http://china.maxim-ic.com
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DESIGNATION QTY DESCRIPTION

C46, C47, C48 3
4.7μF +80%/-20%, 10V Y5V ceramic
capacitors (0805)
Murata GRM21BF51A475Z

C56 1
120pF ±5%, 50V C0G ceramic
capacitor (0603)
Murata GRM1885C1H121J

C58 1
39pF ±5%, 50V C0G ceramic
capacitor (0603)
Murata GRM1885C1H390J

C64 1
47pF ±5%, 50V C0G ceramic
capacitor (0603)
Murata GRM1885C1H470J

C65 1
18pF ±5%, 50V C0G ceramic
capacitor (0603)
Murata GRM1885C1H180J

C76, C105,
C106, C109

4
470nF ±10%, 25V X7R ceramic
capacitors (0603)
Murata GRM188R71E474K

C79 1
33pF ±5%, 50V C0G ceramic
capacitor (0603)
Murata GRM1885C1H330J

C104 1
150pF ±5%, 50V C0G ceramic
capacitor (0603)
Murata GRM1885C1H151J

C108 1
560pF ±5%, 50V C0G ceramic
capacitor (0603)
Murata GRM1885C1H561J

C200–C203 4
10μF ±10%, 16V tantalum capacitors
(C case)
AVX TAJC106K016R

DUT1 1
Octal VGA/mixer (100 TQFP-EP*)
Maxim MAX2038CCQ+

FB1 1
Ferrite bead, SMD
Digi-Key 240-2411-1-ND

FB2, FB3 2
Ferrite beads, SMD
Digi-Key 240-2436-1-ND

J1, J11, J15 3
Large test points for 0.062in PCB
(red)
Mouser 151-107-RC or equivalent

J2, J3–J8, J10,
J14

9
Large test points for 0.062in PCB
(black)
Mouser 151-103 RC or equivalent

J9, J12, J13 3
Large test points for 0.062in PCB
(white)
Mouser 151-101 RC or equivalent

DESIGNATION QTY DESCRIPTION

J16, J17 2
10 x 2 right-angle female headers
(0.100in spacing), tin plated
Digi-Key S5524-ND

J18 1
3 x 2 dual-row male header
(0.100in spacing)
Digi-Key WM8121-ND

K1–K8 8
1:1 transformers (50:50)
Coilcraft TTWB2010

K9–K16 0 Not installed, transformers

L1–L16 16
12μH ±10% ferrite-core magnetic
shielded inductors (0603)
TDK MLF1608E120KT

L17 1
39μH ±5% wire-wound ferrite
inductor (1812)
Coilcraft 1812LS-393XJBC

L18 1
33μH ±5% wire-wound ferrite
inductor (1812)
Coilcraft 1812LS-333XJBC

L19, L20 2
82μH ±5% wire-wound ferrite
inductors (1812)
Coilcraft 1812LS-823XJBC

R3, R4, R11,
R12, R13, R19,
R31, R32, R35,
R42, R53, R54,
R61, R62, R84,

R85

16
28Ω ±1% resistors (0603)
Any

R5, R6, R7,
R10, R16, R21,
R22, R29, R30,
R39, R43, R44,
R47, R48, R49,
R51, R52, R59,
R60, R65, R66,
R83, R91, R92,

R164–R171,
R174, R176

0 Not installed, resistors (0603)

R8, R9, R14,
R15, R20,

R23–R26, R40,
R41, R45, R46,
R50, R57, R58

16
475Ω ±1% resistors (0603)
Any

R38 1
100Ω ±1% resistor (0603)
Any

*
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DESIGNATION QTY DESCRIPTION

R67–R82, R94,
R95,

R99–R102,
R104, R105,
R114–R129,
R143–R146,
R150–R163,
R172, R173,
R175, R177,
R186, R187

64
0Ω resistors (0603)
Any

R87 1
7.5kΩ ±1% resistor (0603)
Any

R88, R89 2
10kΩ ±5% resistors (0603)
Any

R93, R130 2
3kΩ ±5% resistors (0603)
Any

R103, R112 2
2kΩ ±5% resistors (0603)
Any

R106–R110,
R147, R149

7
200Ω ±1% resistors (0603)
Any

R111 1
124Ω ±1% resistor (0603)
Any

R113 1
887Ω ±1% resistor (0603)
Any

DESIGNATION QTY DESCRIPTION

R131–R142 12
360Ω ±0.1% metal-film resistors
(0805)
Digi-Key P360ZCT-ND

R178 1
20kΩ ±5% resistor (0603)
Any

R179, R180,
R181, R184,

R185
5

5.11kΩ ±1% resistors (0603)
Any

R182 1
1.5kΩ ±1% resistor (0603)
Any

R183 1
1kΩ ±1% resistor (0603)
Any

S1–S9 9
SPDT slide switches
Digi-Key EG1903-ND

T1–T21, T30–
T33, T37–T60

49
Test points
Digi-Key 5001K-ND

U1, U2 2
Dual op amps (10 μMAX®)
Maxim MAX4226EUB+

U3 1
Dual op amp (8 μMAX)
Maxim MAX4477AUA+

VG_OUT1N–
VG_OUT8N

0 Not installed, connectors

— 1 PCB: MAX2038 EVALUATION KIT+

SUPPLIER PHONE WEBSITE

AVX Corporation 843-946-0238 www.avxcorp.com

Coilcraft, Inc. 847-639-6400 www.coilcraft.com

Digi-Key Corp. 800-344-4539 www.digikey.com

Mouser Electronics 800-346-6873 www.mouser.com

Murata Electronics North America, Inc. 770-436-1300 www.murata-northamerica.com

TDK Corp. 847-803-6100 www.component.tdk.com

μ

http://www.avxcorp.com
http://www.coilcraft.com
http://www.digikey.com
http://www.mouser.com
http://www.murata-northamerica.com
http://www.component.tdk.com
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CONTROL BITS

CW_M1 CW_M2
MODE

LO INPUT
F R EQ U EN C Y

CLOCK
INTERFACE

PHASE
RESOLUTION

NO. OF
CLOCK
INPUTS

PER CHIP

PROGRAM BY
SERIAL SHIFT

REGISTER
(SSR)

NO. OF
USEFUL
BITS IN
SSR/CH

NO. OF
DON’T
CARE

BITS IN
SSR/CH

0 0 1 16 x LVDS 16 phases 1 Yes 4 0

0 1 2 8 x LVDS 8 phases 1 Yes 3 1 MSB

1 0 3 4 x 3V CMOS 4 phases 8 Yes 2 2 MSBs

1 1 4 4 x 3V CMOS
User provides

quadrature
8 No N/A N/A
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Q

1100

MODE 1

I1000

0101
0100

0110

0111

1001

1010

1011

1111

1110

1101

0011

0010

0001

0000

(D, C, B, A)
Q

0110

MODE 2

I0100

0010

0011

0101 0111

0001

0000

(D, C, B, A)

Q

0011

MODE 3

I0010

0001

0000

(D, C, B, A)
Q

MODE 4 - USER PROVIDES PHASES

I

(D, C, B, A)
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MODE 1
(CW_M1 = 0, CW_M2 = 0)

SHUTDOWN

PHASE (DEGREES) D C B A SD

0 0 0 0 0 0/1

22.5 0 0 0 1 0/1

45 0 0 1 0 0/1

67.5 0 0 1 1 0/1

90 0 1 0 0 0/1

112.5 0 1 0 1 0/1

135 0 1 1 0 0/1

157.5 0 1 1 1 0/1

180 1 0 0 0 0/1

202.5 1 0 0 1 0/1

225 1 0 1 0 0/1

247.5 1 0 1 1 0/1

270 1 1 0 0 0/1

292.5 1 1 0 1 0/1

315 1 1 1 0 0/1

337.5 1 1 1 1 0/1

MODE 3
(CW_M1 = 1, CW_M2 = 0)

SHUTDOWN

PHASE (DEGREES) D C B A SD

0 X X 0 0 0/1

90 X X 0 1 0/1

180 X X 1 0 0/1

270 X X 1 1 0/1

MODE 4
(CW_M1 = 1, CW_M2 = 1)

SHUTDOWN

PHASE (DEGREES) D C B A SD

Serial bus only used
in Mode 4 to set SD

bits on channels when
M4_ENABLE = 0

N/A N/A N/A N/A 0/1

Serial bus not used for
phase or SD bits if

M4_ENABLE =1 (all
channels on)

N/A N/A N/A N/A 0

MODE 2
(CW_M1 = 0, CW_M2 = 1)

SHUTDOWN

PHASE (DEGREES) D C B A SD

0 X 0 0 0 0/1

45 X 0 0 1 0/1

90 X 0 1 0 0/1

135 X 0 1 1 0/1

180 X 1 0 0 0/1

225 X 1 0 1 0/1

270 X 1 1 0 0/1

315 X 1 1 1 0/1
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CHANNEL 1

DATA_IN

DATA_OUT

CLOCK

A B C D SD

B3 B2 B1 B0 B4

CHANNEL 2
A B C D SD

B3 B2 B1 B0 B4

CHANNEL 3
A B C D SD

B3 B2 B1 B0 B4

CHANNEL 4
A B C D SD

B3 B2 B1 B0 B4

CHANNEL 5
A B C D SD

B3 B2 B1 B0 B4

CHANNEL 6
A B C D SD

B3 B2 B1 B0 B4

CHANNEL 7
A B C D SD

B3 B2 B1 B0 B4

CHANNEL 8
A B C D SD

B3 B2 B1 B0 B4

CHANNEL 1
I/Q

DIVIDER
PHASE

SELECTOR

5

5-BIT
SR

5-BIT
SR

5-BIT
SR

I Q I Q

DIN

CLK

LO_LVDS+

LO_LVDS-

CWIN1_

CWIN2_

CWIN8_

GNDCW_M2CW_M1

CW_IOUT+

DOUT

LOW_PWR PD

CW_IOUT-

CW_QOUT-

CW_QOUT+

CW_IOUT2+

CW_QOUT2-

LOAD

LO1

LO2

LO8

VCC VREF CW_FILTER M4_EN

•••
•••

• • •
• • •

• • •
• • •

• • •
• • •

• • •
• • •

• • • • • •

•••

MAX2038

I Q

CHANNEL 2
I/Q

DIVIDER
PHASE

SELECTOR

5

CHANNEL 8
I/Q

DIVIDER
PHASE

SELECTOR

5
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LNA

CWIN_

CWIN_B

90°

LO

Q

QB

I

IB

+12V

SAME OFF-CHIP INDUCTORS USED FOR
BOTH FILTER CORNER FREQUENCIES

CW_VG = 1 ENABLES THE VGA MODE. CW_VG = 0 ENABLES THE CW MODE. WHEN VGA IS 
ENABLED, THE CW INPUTS ARE DISCONNECTED FROM INPUT NODES (INTERNAL TO CHIP)
AS NOT TO OVERLOAD THE LNA OUTPUT AND NOT TO CHANGE THE VGA INPUT COMMON-
MODE VOLTAGE. WHEN CW IS ENABLED, THE SITUATION IS REVERSED AND THE VGA MUST 
NOT OVERLOAD THE LNA OUTPUT AND ITS COMMON-MODE VOLTAGE MUST NOT AFFECT 
THE CW COMMON MODE.

CW_FILTER: CW FILTER MODE CORNER
FREQUENCY SELECT.
CW_FILTER = 1, LPF fC = 9.5MHz
CW_FILTER = 0, LPF fC = 5.5MHz

VGA

CW_VG CW_FILTER



μ
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DIN

CLK

LOAD tDCLKPWH tDCLKPWL

tLD

tCLH

tDCLK

tDSU tHLD

tLDMIXCLK
MIXER

CLOCK ON

MIXER
CLOCK ON

MIXER
CLOCK OFF

MIXER
CLOCK ON

MIXER
CLOCK OFF

MIXER
CLOCK OFF

MIXER
CLOCK ON



°
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MODE PERIOD (ns) DELAY (ns) WIDTH (ns) LEE (ns) TRE (ns) HIL (V) LOL (ns) GATE

1 30 65 15 5.5 5.5 0.8 0 Rise

2 60 65 30 5.5 5.5 0.8 0 Rise

3 200 200 100 6 6 1.5 0 Rise

4 — — — — — — — —

DATA

CLK

CS (CS IS ACTIVE LOW, IDLE HIGH)

tD

MIXER CLOCK
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10nF

10nF

*MAXIM CMAXQUSB BOARD AND
SOFTWARE CAN BE ORDERED
FROM WWW.MAXIM-IC.COM

MONITOR

USB PORT
BACK OF PC

PC DATA
CLOCK

CS

MAXIM
CMAXQUSB

BOARD*

+ -

+ -

+ -
+5V REF

E3646A PS
+5V VCC

1 2 3 4

4-CHANNEL 500MHz
TEK TDS3054B+12V

CS

DA
TA

 INPULSE
GEN
OUT

DA
TA

 O
UT

HP34401A
DMM

MARCONI 2024
9kHz TO 2.4GHz SIG GEN

MARCONI 2024
9kHz TO 2.4GHz SIG GEN

+ - + -
+12V

E3646A PS
-5V

EXT_INP

8112A PULSE GEN
50MHz

PULSE GEN OUT
TO SCOPE

MINI-CLOTS
Z7SC1-2-J

LVDS BIAS-T

+5V

OUT

FLUKE 179
DMM

+ -

FLUKE 83 III

T 101
50

50

100

IN

IP

RF IN

BIT SETTINGS CLOCK DATA CS

TEST_MODE_LO

LVDS_+

LVDS_-

CHANNEL 1 CMOS
MIX CLK

QN

CR26 DUT

QP
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*MAXIM CMAXQUSB BOARD AND
SOFTWARE CAN BE ORDERED
FROM WWW.MAXIM-IC.COM

MONITOR

USB PORT
BACK OF PC

PC DATA
CLOCK

CS

MAXIM
CMAXQUSB

BOARD*

+ -

+ -

+ -
+5V REF

E3646A PS
+5V VCC

1 2 3 4

4-CHANNEL 500MHz
TEK TDS3054B+12V

CS

DA
TA

 INPULSE
GEN
OUT

DA
TA

 O
UT

HP34401A
DMM

MARCONI 2024
9kHz TO 2.4GHz SIG GEN

MARCONI 2024
9kHz TO 2.4GHz SIG GEN

+ - + -
+12V

E3646A PS
-5V

EXT_INP

8112A PULSE GEN
50MHz

BNC-T

OUT

FLUKE 179
DMM

+ -

FLUKE 83 III

T

IN

IP

RF IN

BIT SETTINGS CLOCK DATA CS

TEST_MODE_LO

LVDS_+

LVDS_-

MIX CLK

CHN CMOS

CHANNEL 1 CMOS
MIX CLK

QN

CR26 DUT

QP

PULSE GEN OUT
TO SCOPE
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*MAXIM CMAXQUSB BOARD AND
SOFTWARE CAN BE ORDERED
FROM WWW.MAXIM-IC.COM

MONITOR

USB PORT
BACK OF PC

PC
MAXIM

CMAXQUSB
BOARD*

+ -

+ -

+ -
+5V REF

E3646A PS
+5V VCC

-+

HPF3610A PS

1 2 3 4

4-CHANNEL 500MHz
TEK TDS3054B

TO VGA
INPUT/OUTPUT

HP34401A
DMM

MARCONI 2024
9kHz TO 2.4GHz SIG GEN

MARCONI 2024
9kHz TO 2.4GHz SIG GEN

+ - + -

E3646A PS
-5V

EXT_IN+

8112A PULSE GEN
50MHz

OUT

FLUKE 179
DMM

+ -

FLUKE 83 III

IN

IP

VGACNTL

SIN_IN

VGOUT_+

VGOUT_-

RF IN

BIT SETTINGS

TEST_MODE_LO

LVDS_+

LVDS_-

CHN CMOS

MIX CLK

CHANNEL 1 CMOS
MIX CLK

QN

CR26 DUT

QP

CWIN_-

CWIN_+
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