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— 11| RF16 P Lrﬁﬂ’ﬁ? rﬁﬁﬂi
1UF£ 10PF ;E 10PF ;E 10PF ;E 12 Z:C;ZP Rzlsg oE 1,508 01261z ;E ;E ;E ;E == © = PAD
CLK OUT N . a WS Z E 5 3 6 U 1 +1DBM @12GHZ
fouD a ><| ZI ><| ><| n =z a ><| é é a
208082 R=232x8 =
o ——— 0O>>>>xxax 0>axoe o +3P3V
500MHZ RF8 P oUD -1_.5DBM @12GHZ
0 FELES5SSRIN QN L1 GENERATES 8-12GHZ DEVICE CLOCKS
0 ~+7DBM @4GHZ
500MHZ_RF8 N vV ol =
ouD cof 0 7.4NH ~+7DBM @6GHZ
ol o RFAUX8 N ~+6DBM @8GHZ
= rrARe T 4GHZ: $21=-0.05DB 2:1 Z RATIO
SCo09 | ¢on colg L L 923 Db ' HMCB55LP2E  U24
i - L2 — T 2_7pF 6GHZ: S21=-0.02DB T44 NCR2-113+
1/0 T 0.1UF 0.1UF 2.7PF : 8GHZ: S21=-0.14DB e P 5
N - _ _ RF1 RF2
- 1L=0. = = U U
SP1 SDIO PLACE CLOSE TO CPOUT = 7. 4NH 4GHZ: 1L.=0.2DB, AB=1DB, PB=LODEG R
5 R560 R563 S ol = 6GHZ: 1L=0.15DB, AB=0.3DB, PB=6.5DEG N I(WWT r(mi 2222«
CPOUT o o S of o +3P3V 8GHZ: 1L=0.4DB, AB=0.55DB, PB=0.46DEG == © = ©0 00U
Al
90.9 200 5 5 = E R E T i — o | lelg
T T
| cs89 S +3P3V +6.8DB AGHZ
— 5GPF R562 ol e Cglsl CQZIL GENERATES 3.5-8GHZ DEVICE CLOCKS +6.8DBM @6CHZ
0 1-1K 10PF 1UF 8GHZ_RFAUX8 N +5.5DBM @8GHZ
v 892 £ £ 8GHZ RFAUXS P
T~ 680PF
~500KHZ LOOP BW +0.50BH GAGHZ
0 l i i 41 BI +3P3V +0.5DBM @6GHZ
4 OPERATING WITH SINGLE SUPPLY VOLTAGE -0.5DBM @8GHZ
C906 C90 Ca1 Ca1 Ca1 .
10PE £ 10PE £ 10PE £ 10PE £ 1UF£ camay RF1/2/C DON"T REQUIRE DC BLOCKS
PLACE CLOSE TO VTUNE l 934 l C93p
R561 10PF 1UF
VTUNE o -0.5DBM @4GHZ
0 -0.6DBM @6GHZ 11 u79
888 PLACE CLOSE TO VTUNE +5V_AMP +5V_AYP -1.7DBM @8GHZ VDD
T 100PF N co13 | C917l lC921 C925l C926l wzi ADRF5020 OUT __-2.8DBM @12GHZ 12 RFC RF1 5138—‘ 86HZ INTO SWITCH
° i 4GHZ: S21=-0.44DB 4.7k T 0-0lUFT 10PF 1OPFT 0-01UF T 4.70F 0 REeg 12 E?RL RF2 12GHZ_INTO_SWITCH
v oni  6GHZ: S21=-0.13DB
1:2 Z RATIO 1 coor 15@6:22:: 52211:::8_-8;583 u7s HMC606LC5 16 2
AGHZ: SWAP FOR NCR2-113+ 43 NCR2-123+ C899 T 1PE C905 VeC2 vcCl
6GHZ: 1L=0.05DB, AB=0.3DB, PB=12DEG o 12 CLK BALUN IN N . N HMCBO06 OUT 21| oo e 18 ADRF5020 CTRL
8GHZ: 1L=0.25DB, AB=0.25DB, PB=2DEG L L +13DBM @4GHZ iFLF iFLF +14DBM @4GHZ
12GHZ: 1L=0.56DB, AB=2.89DB, PB=4.81DEG N % — | +13.3DBM @6GHZ +13.4DBM @6GHZ o
- = r(m = |+11.3DBM @8GHZ CAP ROTATE OPTION +11.3DBM @8GHZ 5
LOW FREQUENCY DEVICE CLOCK OPTION > B3 6 ¢4 1 +10DBM @12GHZ +10DBM @12GHZ Q
FROM HMC7043 LOW_FREQ_CLK_P = a o 4GHZ: 1L=1DB
5l 5 6GHZ: 1L=1.1DB
DN1 212 8GHZ: 1L=1.2DB
Clolll8UF — 23 RFIN & RFOUT CONTAIN INTERNAL DC BLOCKS 12GHZ: 1L=1.3DB
CAP ROTATE OPTION C886 ; ;:ﬁggm ggg:i 4GHZ: GAIN=14.5, OP1DB=16.5, 0IP3=32
CLK OUT P o | 1PF o 1| ~+opBM B120H7 6GHZ: GAIN=14, OP1DB=17, 01P3=32 SCHEMATIC
CLK_OUT_N o || 1PF_ | 8GHZ: GAIN=13.5, OP1DB=16.5, 0IP3=30 = ANALOG
CAP ROTATE OPTION C887 l 12GHZ: GAIN=13, OP1DB=15.5, 01P3=27.5 E DEVICES QUAD MxFE PHASED ARRAY PROTOTYPE
C890 _I_ (891 = AEROSPACE AND DEFENSE GROUP
Clll% - — 100PF T~ 100PF AD9081, ADQUADMXFE1EBZ BRD, 2nd Rx Nyquist
gl\h U ODNI ; DNI 1S DRAWING IS THE PROPERTY OF ANALOG DEVICES NG DESIGN VIEW DRAWING NO. REV
& e o vt e AT T oS <DESIGN_VIEW> 02 057438-02 D
Lo FREQ CLK_N S = ; -
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REVISIONS

DS3 BLUE LED, 2.85V V_FOR, 5MA

I NPUTS +3P3V mw’

LB Q39E-N100-35-1 R575
3P3V 500MHZ_REFIN
L * 6 - 90.9
> +5V PLL C958 €960 Q2
S210500MHz=-0.01DB  —— —— D
0.1UF 0.1UF —
> +oV AP 3.0V, 400UA
3.3V, 500UA DRIVE UXOUT R574 e F: .
750 l
SPI_SCLK
N> C978 2N7002
390PF VGS MIN 2.5V @ 250UA
"> SP1_CSB —® l l ZIL +3P3Y
C966 C972 C9 0
> 50OMHZ_REFIN +3P3V 10PF 10PF 1UF %
C9431 C9461 C9501 C9531 E E E
EXT_CLK
N> 1UF 10PF 10PF 10PF *
a
m—ABRFS020_CTRL E E E E E2FeRTRL %’T% &% Uso
s LOW_FREQ CLK_P ‘LGS'CDHE‘;EE&JOQE 8'0
+3P3V 1 >89 = N 36
L= GND N GND o>
o LOW_FREQ_CLK_N CPOUT 2] cpouT > ek 22 SPI_SCLK
C9 C9 3R sw sbio o3 SP1_SDIQ
1UF 10PF 41 oo VeAL csp 159 SP1_CSB 8GHZ: 1L=0.25DB, AB=0.25DB, PB=2DEG
5 = 32 - L= - - 1L=2.5DB
VTUNE > VTUNE vop_Ls |- 12GHZ: 1L=0.56DB, AB=2.89DB, PB=4.81DEG gas2-508
VCC_REG_OUT VDD_NDIV 2:1 Z RATIO AFLO5196
71 vee veo vee av 1o +3P3V FL45
8 _ _ 29 T35 NCR2-123+
OUTPUTS +5V_PLL g| VCC_LDO veeMUX g C97 C98 C98 C982 c98 — i —— 00 2 1 2
e lon GND 259, RF16 PINS AC-COUPLED RFI/O RFIIO
i BI i i 10] ooy RELeN |27 RF16 N 10PF 10PF 10PF 10PF 1UF GND
CLK OUT P U C94 C94 C95 C95 ]i 3 6 26 RF16 P L r(% mi PAD
1UF 10PF 10PF 10PF 12 Z:DP Rlel'; o5 ~+1.5DBM @12GHZ - = =
CLK_OUT_N — T ~ &3 53 6 [ 1 +1DBM @12GHZ
| | | | D 2D
288888828352
500MHZ_RF8_P — ? C- - rr0>rr0 +3P3Y ~1.5DBM @12GHZ
0 JELESSB2RENQS L13 GENERATES 8-12GHZ DEVICE CLOCKS
0 ~+7DBM @4GHZ
500MHZ_RF8_N v ol =
our cof 7.4NH ~+7DBM @6GHZ
e RFAUX8 N ~+6DBM @8GHZ
8 e 4GHZ: $21=-0.05DB 2:1 Z RATIO
SC959 | 961 cogo L L €973 Db ' HMCE55LP2E  U26
i —_— L14 — 2 7PE 6GHZ: S21=-0.02DB T46 NCR2-113+
1/0 T 0.1UF 0.1UF 2.7PF : 8GHZ: S21=-0.14DB e P 5
T 4GHZ: 1L=0.2DB, AB=1DB, PB=10DEG U W RF1 RF2
SP1 SDIO _ PLACE CLOSER;STGOQ CPOUT - S N 7-4NH 6GHZ: 1L=0.15DB, AB=0.3DB, PB=6.5DEG N INWWT rﬁﬂﬂi 229092
CPOUT o o S of o +3P3V 8GHZ: 1L=0.4DB, AB=0.55DB, PB=0.46DEG == © = ©0 00U
90.9 200 X 2 e E R o i NENIREE
X X
| co939 g 3 +3P3V +6.8DBM @4GHZ
— 5GPE R571 ol e C%Sl CQZIL GENERATES 3.5-8GHZ DEVICE CLOCKS +6.8DBM @6CHZ
0 1.1K 10PF 1UF 8GHZ_RFAUXS_N +5_5DBM @8GHZ
N cou £ £ 8GHZ RFAUX8 P
T 680PF
0 l i i 41 BI +3P3V +0.5DBM @6GHZ
-0.5DBM @8GHZ
’
10PF £ 10PF £ 10PF £ 10PF £ 1UF£ +3P3V
PLACE CLOSE TO VTUNE l Co84 l C98p
R570 10PF 1UF
VTUNE o ~0.5DBM @4GHZ
0 -0.6DBM @6GHZ 11 us?2
C938 PLACE CLOSE TO VTUNE +5V_AMP +5V_AYP -1.7DBM @8GHZ VDD
T 100PF N C963 | C967l lC97l C975l C976l cwgfﬁ ADRF5020 OUT __-2.8DBM @12GHZ 12 RFC RF1 5138—‘ 86HZ INTO SWITCH
0 - . ) 4.7UF T 0.01UF 10PE 10PFT 0.01UF 4.7UF 12 EN RF2 12GHZ_INTO_SWITCH
v 6GHZ S21--0. 1308 o o
DNI - $21=-0.
1:2 Z RATIO Co52 128(36:22': 52211;:8-83583 us1 HMC606LC5 16 2
AGHZ: SWAP FOR NCR2-113+ T45 NCR2-123+ C949 T 1PE C955 ' VeC2 vcCl
6GHZ: 1L=0.05DB, AB=0.3DB, PB=12DEG o 12 CLK BALUN IN N . N HMCBO06 OUT 21| oo e 18 ADRF5020 CTRL
8GHZ: 1L=0.25DB, AB=0.25DB, PB=2DEG U Uy +13DBM @4GHZ iFLF iFLF +14DBM @4GHZ
12GHZ: 1L=0.56DB, AB=2.89DB, PB=4.81DEG N % — | +13.3DBM @6GHZ +13.4DBM @6GHZ o
- = r(m = | +11.3DBM @8GHZ CAP ROTATE OPTION +11.3DBM @8GHZ &
LOW FREQUENCY DEVICE CLOCK OPTION > 8 6 @ 1 +100BM @126GHZ +10DBM @12GHZ Q
FROM HMC7043 LOW_FREQ_CLK_P =l a o AGHZ: 1L=1DB
. =k 6GHZ: 1L=1.1DB
8GHZ: 1L=1.2DB
C101210UF - 3 3 RFIN & RFOUT CONTAIN INTERNAL DC BLOCKS 126HZ: 1L=1.3DB
CAP ROTATE OPTION C936 ; ;:ﬁggm ggg:i 4GHZ: GAIN=14.5, OP1DB=16.5, 0IP3=32
CLK OUT P o | 1PF o 1| ~+opBM B120H7 6GHZ: GAIN=14, OP1DB=17, 01P3=32 SCHEMATIC
CLK_OUT_N o || 1PF_ | 8GHZ: GAIN=13.5, OP1DB=16.5, 0IP3=30 = ANALOG
CAP ROTATE OPTION C937 l 12GHZ: GAIN=13, OP1DB=15.5, 01P3=27.5 E DEVICES QUAD MxFE PHASED ARRAY PROTOTYPE
C940 _| C941 = AEROSPACE AND DEFENSE GROUP
c167 - 100PF T 100PF AD9081, ADQUADMXFEIEBZ_BRD, 2nd Rx Nyquist
ON| o™ o M e DESIGN VIEW DRAWING NO. REV
& s m————— <DESIGN_VIEW> 02_057438-02 D
LOW_FREQ_CLK_N oF ANALOG DEVICES PTD ENGINEER SIZE SCALE A 30
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A

REVISIONS
C I O C K G E N E R Q T I O N REV DESCRIPTION DATE APPROVED
DS4 BLUE LED, 2.85V V_FOR, 5MA
+3P3V 7
INPUTS g
LB Q39E-N100-35-1 R584
. +3P3V 4 | SOOMHZ_REFIN 909
> oV PLL C1008 | C1010 03
S210500MHZ=-0.01DB ~ —— —— b
0.1UF 0.1UF —
> SV AR 3.3V, 500UA DRIVE R583 3-0V, 400UA | |,
’ MUXOUT " l LOCK DET ]| g
SP1_SCLK
. 1028 2N7002
390PF VGS MIN 2.5V @ 250UA
> SP1_CSB —® 61 ZI DL +303Y
C101 C102 C1024 0
> 500MHZ_REFIN +3P3V 10PF 10PF 1UF v
C9931 C9961 ClOOL ClOOL E E E
EXT_CLK
N> 1UF 10PF 10PF 10PF *
a
> —ADRES020 CTRL E E E E TRFERTRY %’T% 8| Us3
s LOW_FREQ CLK_P “98";5%&%@%& Q0
+3P3V 1 >89 = N 36
L= GND N GND o>
o LOW_FREQ_CLK_N CPOUT 2] cpouT > ek 22 SPI_SCLK
Cco C9 3l ro sw <pio 134 SP1_SDIO
1UF 10PF 4] oo VeAL osp 133 SP1_CSB 8GHZ: 1L=0.25DB, AB=0.25DB, PB=2DEG
VTUNE 2 VTUNE VDD_LS gi 12GHZ: 1L=0.56DB, AB=2.89DB, PB=4.81DEG o ibo2-5DB
VCC_REG_OUT VDD_NDIV 2:1 Z RATIO AFLO5196
7 30 +3P3V FL46
8 VCC_VCO VCC_3V 29 T36 NCR2-123+
oV PLL VCC_LDO VCC_MUX
OUTPUTS P— 21 enp GND [22-9,  RF16 PINS AC-COUPLED C10 C10 C10 C103 C10 a2 LR RO 12
10] ooy RELeN |27 RF16 N 10PF 10PF 10PF 10PF 1UF oD
CLK OUT P 5T C99 C99 C10 C10 11 26 RF16 P N rﬁﬂﬂq mi 5AD
1UF 10PF 10PF 10PF 121 Z:C;ZP Rzlsg o5 ~+1.5DBM @12GHZ = = = £
o = ’ 5 B 6 4 1 +1DBM @12GHZ
LT our> §I §I ;I ;I o = QI % %
- 5868888258223 capay
500MHZ_RF8_P — -1.5DBM @12GHZ
0 RISt S 8£§' NN 129 GENERATES 8-12GHZ DEVICE CLOCKS
0 ~+7DBM @4GHZ
500MHZ_RF8_N v ol =
oD oof 7.4NH ~+7DBM @6GHZ
o) o RFAUX8 N ~+6DBM @SGHZ
8 e 4GHZ: $21=-0.05DB 2:1 Z RATIO
1009 | cloil L) Clotg L L Cl028 o s 148 CRo115 HMC655LP2E  U29
- T - T : - -113+
P 2.7PF 2.7PF C eore
1/0 7 0.1UA 0.1UF 8GHZ: 521=-0.14DB 1 5
= 4GHZ: 1L=0.2DB, AB=1DB, PB=10DEG U RF1 RF2
SPI_SDIO S PLACE CLOSE TO CPOUT S N 7-4NH 6GHZ: 1L=0.15DB, AB=0.3DB, PB=6.5DEG 2229o%
= : - , . , .
CPOUT Ro78 o o Ro81 S of +3P3V 8GHZ: 1L=0.4DB, AB=0.55DB, PB=0.46DEG < % fm = ©09ou
N o o —A M|t (O |N
90.9 200 o oG e 5l i Q
1 cosg S 5 +3P3Y +6.8DBM GAGHZ
— 56PE R580 ol e c1oJL c1o£o GENERATES 3.5-8GHZ DEVICE CLOCKS +6.8DBM @6CHZ
0 116 10PF 1UF 8GHZ_RFAUX8_N +5.5DBM @8GHZ
v £ £ 8GHZ _RFAUX8 P
I C992
T 680PF
"’SOOKHZ LOOP BW +0_.5DBM @4GHZ
0 i OL JL LL LL +3P3V +0.5DBM @6GHZ
Y4 OPERATING WITH SINGLE SUPPLY VOLTAGE -0.5DBM @8GHZ
€100 c10 c10 C10 C10 RF1/2/C DON"T REQUIRE DC BLOCKS
10PF £ 10PF £ 10PF £ 10PF £ 1UF \apay
PLACE CLOSE TO VTUNE 10PF l C10341UFI C1085
R579
VTUNE o -0.5DBM @4GHZ
0 -0.6DBM @6GHZ 11 uss
C988 PLACE CLOSE TO VTUNE +5V_AMP +5V_AYP -1.7DBM @8GHZ VDD
T 100PF N c1013 cmi lc1021 01024% c102i C102 ADRFS020 QUT _-2.808 BIZGH2 31 o, RFL o | 8GHZ INTO_SWITCH
0 - 4_.7UF 0.01UF 10PF 10PFT 0.01UF T 4.7UF 121 EN RF2 [ 12GHZ_INTO_SWITCH
< AGHZ: $21=-0.44DB — 0\ WRD86 =2 crRi
: HZ: S21=-0.04DB
147 1:2 ﬁCF;g_TZSJr | €1002 126Hz: s21=-0.08DB ved HICEO6LCS 16 2
4GHZ: SWAP FOR NCR2-113+ C999 T 1PF C1005 vee2 veel ADRES020 CTRL ADRF5020BCCZN
6GHZ: 1L=0.05DB, AB=0.3DB, PB=12DEG O 2 CLK BALUN IN || ! || HMC606 OUT 21 REOUT REIN 5
8GHZ: 1L=0.25DB, AB=0.25DB, PB=2DEG U Uy +13DBM @4GHZ iFLF iFLF +14DBM @4GHZ
12GHZ: 1L=0.56DB, AB=2.89DB, PB=4.81DEG N % — | +13.3DBM @6GHZ +13.4DBM @6GHZ o
- = r(m = | +11.3DBM @8GHZ CAP ROTATE OPTION +11.3DBM @8GHZ 3
LOW FREQUENCY DEVICE CLOCK OPTION > B 6 @ 1 +100BM @126GHZ +10DBM @12GHZ 2
FROM HMC7043 LOW_FREQ_CLK_P = o o 4GHZ: 1L=1DB
H 5 6GHZ: 1L=1.1DB
DN1 212 8GHZ: 1L=1.2DB
Cl()2913UF - 23 RFIN & RFOUT CONTAIN INTERNAL DC BLOCKS 12GHZ: 1L=1.3DB
CAP ROTATE OPTION C986 - 2~iﬁggm @gg:i 4GHZ: GAIN=14.5, OP1DB=16.5, 0I1P3=32
CLK OUT P o | [ 2PF S| 3|~ ; 6GHZ: GAIN=14, OP1DB=17, 01P3=32
[ Py ~+9DBM @12GHZ - T s - SCH EMATIC
CLK_OUT_N o || 1PF 8GHZ: GAIN=13.5, OP1DB=16.5, OIP3=30 = ANALOG
CAP ROTATE OPTION Cco87 l 990 901 12GHZ: GAIN=13, OP1DB=15.5, 0IP3=27.5 E DEVICES ggégsgzgg KHSSEEFQESQYG;)SSJOTYPE
cigiz - 100PF T~ 100PF AD9081, ADQUADMXFELEBZ_BRD, 2nd Rx Nyquist
Dl\]l ODNI 0 DNI IS DRAWING IS THE PROPERTY OF ANALOG DEVICES INC. DESIGN VIEW DRAWING NO. REV
il s o o st e 0 e <DESIGN_VIEW> 02 _057438-02 D
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A

REVISIONS
C I O C K G E N E R Q T I O N REV DESCRIPTION DATE APPROVED
DS5 BLUE LED, 2.85V V_FOR, 5MA
+3P3V 7
INPUTS -
LB Q39E-N100-35-1 R593
3P3V 500MHZ_REFIN
> . o - 90.9
N> +5V PLL C1058 | C1060 04
$21@500MHZ=-0.01DB i D
0.1UF 0.1UF —
> +oV_AMP 3.0V, 400UA
3.3V, 500UA DRIVE MUXOUT R592 Lock DET _ E ]
> SPI _SCLK 750 l c1078 2N7002
390PF VGS MIN 2.5V @ 250UA
"> SPI _CSB —® 61 ZI JL +3P3V
C106 C107 clar4 0
> 50OMHZ_REFIN +3P3V 10PF 10PF 1UF AV
C104L C104l ClOSL ClOSL E E E
EXT_CLK
N> 1UF 10PF 10PF 10PF *
()]
m—>—ADRFS020 CTRL E E E E TRF LIRSS %’ﬁ% 3| U86
s LOW_FREQ CLK_P ‘ng'g|§|§§995 8'0
+3P3V 1 >89 = N 36
5| GND N GND ﬁ
i LOW_FREQ_CLK_N CPOUT CPOUT > ok SP1_SCLK
C1044 C1 3l sw <pio 134 SP1_SDIO
1UF 10PF 4] oo VeAL osp 133 SP1_CSB 8GHZ: 1L=0.25DB, AB=0.25DB, PB=2DEG
VTUNE S| TUNE VDD LS |32 126HZ: I1L=0.56DB, AB=2.89DB, PB=4.81DEG o 1L=2.508
0 vec_res out VDD_NDIV o 2:1 Z RATIO AFLO5196
71 vee veo vee av 12 +3P3V FL47
) _ =V 99 T37 NCR2-123+
oV PLL VCC_LDO VCC_MUX
OUTPUTS e oo oND (259, RF16 PINS AC-COUPLED C10 C10 C10 C108 C10 2 e REIO |2
c10 c10 c10 c10 10] oo RE16N RE16 N 10PF 10PF 10PF 10PF 1UF oD
CLK_OUT_P — 11 26 RF16 P 1 fmmq r(mi
1UF 10PF 10PF 10PF 17| RF32P RF16P - == = PAD
£ £ £ £ 12| o onp |22 o 1.5DBM @12GHZ
CLK_OUT_N < < 9 o ~ & & 5 3 6 4 1 +1DBM @12GHZ
Gu> QZ'Z'Z'Z'%%o:ééo g
Z2 OO0 0ONAQLWwILWwLZ20 LWwuw?z
o ——— 0O>>>>Saxxaxo0o>Scoe o +3P3V
500MHZ_RF8_P — TR e e e -1.5DBM @12GHZ
0 DS /Y ok e P N£N NN L43 GENERATES 8-12GHZ DEVICE CLOCKS
0 ~+7DBM @4GHZ
500MHZ_RF8_N vV ol =
our cof 7.4NH ~+7DBM @6GHZ
e RFAUX8 N ~+6DBM @8GHZ
= rrARe T 4GHZ: $21=-0.05DB 2:1 Z RATIO
§:1059 _ **61 L44 C1069 — ;:13;'3: 6GHZ: S21=-0.02DB T50 NCR2-113+ HMC655LP2E usl
1/0 T 0.1UF 0.1UF 2.7PF : 8GHZ: S21=-0.14DB e P 5
N - _ _ RF1 RF2
- 1L=0. = = U U
o1 10 PLACE CLOSE TO CPOUT : 2 ANH 4GHZ: 1L=0.2DB, AB=1DB, PB=10DEG PR
9 REaT - 3 o2 6GHZ: 1L=0.15DB, AB=0.3DB, PB=6.5DEG N rmmT rmmi 2222«
CPOUT o o S of o +3P3V 8GHZ: 1L=0.4DB, AB=0.55DB, PB=0.46DEG == © = ©0 00U
90.9 200 X 2 e E R o i NENIREE
T T
| c1039 g 3 +3P3V +6.8DBM @4GHZ
— 56PE R589 ol e c1oa£ c1o£o GENERATES 3.5-8GHZ DEVICE CLOCKS +6.8DBM @6CHZ
0 1.1K 10PF 1UF 8GHZ_RFAUXS_N +5_5DBM @8GHZ
v 1042 £ £ 8GHZ RFAUXS P
T~ 680PF
0 i SL GIL Gl QL +3P3V +0.5DBM @6GHZ
-0.5DBM @8GHZ
v
10PF £ 10PF £ 10PF £ 10PF £ 1UF rapay
PLACE CLOSE TO VTUNE l clos7 l clops
R588 10PF 1UF
VTUNE o -0.5DBM @4GHZ
0 -0.6DBM @6GHZ 11 uss
PLACE CLOSE TO VTUNE +5V_AMP +5V_AYP -1.7DBM @8GHZ
_L C1038 VDD
i l é l ADRF5020_OUT -2.8DBM @12GHZ 3 8
— 100PF T OLK C1063 C106 C1071 C107 C1076 C107 12 RFC RF1 18— | 8GHZ INTO SWITCH
° i 4GHZ: S21=-0.44DB 4-10F 0-0lUFT 10PF 1OPFT 0-01UF T 4.70F 0 REgs 12 E?RL RF2 12GHZ_INTO_SWITCH
v oni  6GHZ: S21=-0.13DB
i 8GHZ: S21=-0.04DB
1:2 Z RATIO | C1052 12617 S21-—0.08DB usg7 HMC606LC5 16 2
AGHZ: SWAP FOR NCR2-113+ T49 NCR2-123+ C1049 T 1PF C1055 veea veel ADRF5020BCCZN
6GHZ: 1L=0.05DB, AB=0.3DB, PB=12DEG o 12 CLK BALUN IN HMCBO06 OUT 21 5 ADRF5020 CTRL
! ® || RFOUT RFIN
8GHZ: 1L=0.25DB, AB=0.25DB, PB=2DEG L L +13DBM @4GHZ iFLF iFLF +14DBM @4GHZ
12GHZ: 1L=0.56DB, AB=2.89DB, PB=4.81DEG N % — | +13.3DBM @6GHZ +13.4DBM @6GHZ o
- = r(m = |+11.3DBM @8GHZ CAP ROTATE OPTION +11.3DBM @8GHZ 5
LOW FREQUENCY DEVICE CLOCK OPTION > B 6 ¢4 1 +10DBM @12GHZ +10DBM @12GHZ Q
FROM HMC7043 LOW_FREQ_CLK_P = o o 4GHZ: 1L=1DB
. =k 6GHZ: 1L=1.1DB
8GHZ: 1L=1.2DB
C103215UF — 3 3 RFIN & RFOUT CONTAIN INTERNAL DC BLOCKS 12GHZ: 1L=1.3DB
CAP ROTATE OPTION C103§ ; ;:ﬁggm ggg:i 4GHZ: GAIN=14.5, OP1DB=16.5, 0IP3=32
CLK OUT P 2P o S| ~ropBM g120HZ 6GHZ: GAIN=14, OP1DB=17, 0IP3=32 SCHEMATIC
CLK_OUT_N o || 1PF_ | 8GHZ: GAIN=13.5, OP1DB=16.5, 0IP3=30 = ANALOG
CAP ROTATE OPTION C1037 l 12GHZ: GAIN=13, OP1DB=15.5, 01P3=27.5 E DEVICES QUAD MxFE PHASED ARRAY PROTOTYPE
C1040 _L_ C1041 = AEROSPACE AND DEFENSE GROUP
ClSZ?_UF — 100PF T~ 100PF AD9081, ADQUADMXFE1EBZ BRD, 2nd Rx Nyquist
all o o ™ oo et on ot o o DESIGN VIEW DRAWING NO. REV
i <DESIGN_VIEW> 02 057438-02 D
Lol FREQ, CLK_N S = - -
oo o8 ControLLED 81 ouno e oEnces. M. JONES / C. FRICK D 1-1 SHEET OF
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REVISIONS
L N N REV DESCRIPTION DATE APPROVED
. SYSREF_IN P SDATA - FPGA CLK P<2..0> . 500MHZ_ADF4371<3. .0>
. SYSREF_IN N GP10 - FPGA CLK N<2..0> — 0 o U119
PD0409J5050S2HF
. 500MHZ_IN SYSREF_MXFE P<3..0> . MXFE_LOWFREQ P<3..0> . R673 g QUTPUTL ) .
100 OUTPUT? NPUT
SLEN SYSREF_MXFE N<3..0> MXFE_LOWFREQ N<3..0> T42
> ow o> 1 o GND_GND _GID PD0409J5050S2HF
5 3 1 A T11 JDC-10-2+
> SCLK SYSREF_FPGA P BT 500MHZ ADF4371<3..0> — 0 R675 51 OUTPUTL npuT |2 500MHZ_DIV_IN 6[ L urpuT oot 1L 500MHZ_IN
100 OUTPUT2
2 ° U120 3
. +5POV SYSREF FPGA N - PD0409J5050S2HF GND GND GND SOLATE GCNC;UGP;sD
R674 g OUTPUT1 INPUT 2 o 5 3 1 p 2 5
(N> 3P3V 80-MILLIOHM DCR 100 OuTPUT2 0 10DB COUPLER
1.5A RATED , GND GND GND 0
. RESET LIS ReEOLSNLL PLACE DECOUPLING CAPS CLOSE TO POWER PINS o =13 11
El C164l C180 l c182 0 -
spav 1 2 3P3V_FILTERED ° 1UF 1000PF 1PF N
6000HMS N
PLACE DECOUPLING CAPS CLOSE TO POWER PINS 0
PLACE DECOUPLING CAPS CLOSE TO POWER PINS . -~ o
+5P0V
l l C184l C185 L C186
C165 clsl c183 1PF T 1000PF T 1UF c101
1UF T 1000PF 1PF l l l .
_ @
LENGTH-MATCH HMC7043 OUTPUTS LVPECL l l l‘) S P R ”
SYSREES & LOW BOARD TRANSLATES TO LVDS i e e
FREQUENCY CLOCKS FPGA_REFCLK L o - -~
DNI 49_9 FPGA CLK_P<0> C166/ | 0.1UF 1| - outo ®<23333 L41
0 2 N O < | | | |
SCLK1 P 0_R668\r_56.2 3P3V_FILTERED R18 150 g oA CLK <O clor O AUE—dckouon 5 535888 g 12NH
R9 R183 $21@500MHZ=-0.01DB - w3 45333
o T a— 162395 : S goowoum - §5 8
o >
SCLK1 N 0_R669 r56.2 t 3P3V_FILTERED R19 150 FPGA_JTX_JESD " SCLKOUTLN R215
T 49.9 FPGA CLK P<1> c168) | 0.1UF 11| . oim %
SCLK3 P 0_R681,xx 56.2 3P3V_FILTERED R20 150 49— oA CLK N<l> C169 | 0.1UF 1200 oumo -
R10 SYSREF OUT P<o> | R163 Ann39.2 . R185 SCLK3 P 5218500WHz=-0. 0108 9| <cLkous U9 1
100 SYSREF_OUT_N<0> . R164 39.2 . SCLK3 N 100 ccLkouTs N $21@500MHZ=-0.01DB g
SCLK3 N 3P3V_FILTERED FPGA_JRX JESD -
0 _R682\rr 56.2 R21 150 0 o 40,9 RreXIESD C170, | 0.V 17, poima 2 C18|8| 0.1UF O:‘OI'(I)k/IM!éEiMEOgU?OOMHZ? e | L42
L Y YY\
0_R683\_56.2 3P3V FILTERED R4 150 Ag—gTE0A CLK Ne2> C171) | 0.2UF 185 ¢\ ouma CLAN 25 c189 e ONH
SCLKS_P SYSREF OUT P<1> | R165 nnn39.2 l R187 SCLKS P 5218500WHz=-0. 0108 15 .
- 16 SCLKOUTS RESYNCIN | 28_RFSYNCIN P 0 U9
DN RN ? 3%5 1|:6I6LTERED 82 ! St ¢ SCLKOUTS.N RESYNCIN N 20— RESYNCIN N A0
00 0_R684, . 56.2 R25 150 . 49,0 WXFE LONFREQ Pg> 172 | 0LAUE 20 qoypre N ADL5523ACPZ-R7
SCLKS N 0 MXFE_LOWFREQ N<0>  C173 21 soLK 4 —Set 0 NC NCRCNC
0 3P3V_FILTERED R26 150 499 —0.IUE 224 ¢ kouTs N 33 N 3‘ 4‘ 5‘ 6‘ ADL5523ACPZ-R7
SCLK7 P SYSREE IXFE P<0> R167 39 9 i R189 SCLKT P $21@500MHZ=-0.01DB 22| o SDATA |22 SDATA R208 ' oycrer In p
II§N1I2 oTh o e 3P3\Ee 1F6I8LTERED -2 ! S “scuourr sien |1 SLEL R209 o svsrer v n
. 100 O;Rfﬂ-@/\/\M R27 150 Ay 49.9 MXFE LOWFREQ P<1>  C174) | 0.1UF 37| . outs Gpio |24 _GP10
LK7 N
; 2p3Y FILTERED - 150 g MXFE_LOWFREQ N<l> €175 - 0.1UF 38 outs N cecer |5 . RESET
SCLK9_P SYSREF MXFE P<1> R169 29 2 i R191 SCLK9 P $21@500MHZ=-0.01DB 35 ACTIVE HIGH
SCLKOUTY 6 RGRYXE HE&Er—o
§N1I3 SYSREF_MXFE_N<1> R170 39.2 T SCLK9 N 364 ccLkouTo N BGAPBYPL =
100 OgRGl&Wﬂ_Z_T 3P3V_FILTERED R29 150 A oI 49 O MXEE LOWFREQ P<2> C176/ | 0.1UF 40 . LDOBYP2 .
SCLK9 N : 103y FILTERED - - M sg—g"NFE_LOWFREQ N<2> €177 | Q.1UE 4L ¢ ourig cie7 L C190 10K
SCLK11 P SYSREF MXFE P<2> R171 app39.2 . R193 SCLK11 P 521@500Wz=-0.01DB 42| - vouti 4-7UF 4. 7UF
0 0 0
§N1I6 SYSREF_MXFE_N<2> R172 39.2 ’ SCLK11 N 43 SCLKOUTIL N L L
SCLK11 N 0 RI8L A 429 IXFE LOWFRES N<3> 8 e CkouTL2 EXTERNAL SYSREF REQUEST INPUT
0 3P3V_FILTERED R34 150 P C179) L 0.TUE 275 cikouTiz N
SCLK13 P SYSREF WXFE P<3> R173 29 2 l R195 SCLK13 P $21@500MHZ=-0.01DB 44 SCLKOUTLS 150 PLACE RESISTOR CLOSE TO TEE
R17 SYSREF_MXFE_N<3> R174 39.2 SCLK13 N 44 ccLkouTs N 2 z 3z 1 R358 )\ 0O RESYNCIN P
100 0_R671 A rr56.2 3P3V_FILTERED R35 150 7 - > o 1 R3g4 RFSYNCIN_N
A 2
SCLK13 N HMC7043LP7FE a 5 J53 DN1
85305-0232 , PLACE RESISTOR CLOSE TO TEE 85305-0232 g PLACE RESISTOR CLOSE TO TEE PLACE RESISTOR CLOSE TO TEE
345 R128°M 0 MXFE LOWFREQ P<0> 351 R155°W 0 MXFE LOWFREQ P<3> R206 D .0 SYSREF WXFE P<2>
R129 A nnQ  MXFE_LOWFREQ N<O> R156 Q__ MXFE_LOWFREQ N<3> R207 O SYSREF MXFE_N<2>
DNI DNI
85305 0232 85305 0232
85305-0232 3 PLACE RESISTOR CLOSE TO TEE PLACE RESISTOR CLOSE TO TEE PLACE RESISTOR CLOSE TO TEE PLACE RESISTOR CLOSE TO TEE
346 R130°M 0 MXFE_LOWFREQ P<1> R157°M 0 FPGA_CLK_P<0> J55 R198°M 0 SYSREF WXFE_P<0> 960 1 R202 PN 0 SYSREF WXFE P<3>
R131 AnnQ  MXFE_LOWFREQ N<1> R158 Q_ FPGA CLK N<0> R199 O SYSREF MXFE_N<0> 1 R203 O SYSREF MXFE_N<3>
2 2
DNI Y 163 DNI
85305 0232
85305-0232 4 PLACE RESISTOR CLOSE TO TEE PLACE RESISTOR CLOSE TO TEE PLACE RESISTOR CLOSE TO TEE SCHEMATIC
J47 R132°V 0 WXFE_LOWFREQ P<2> 56 R200 "M 0 SYSREF MXFE P<1> 61 1 R204 N1 0 SysRer Fpca P E SEAEOGE S QUAD MXFE PHASED ARRAY PROTOTYPE
R133 Q___ MXFE_LOWFREQ N<2> R201 Q __ SYSREF MXFE_N<1> 1  Roos 0 SYSREF_FPGA_N = V AEROSPACE AND DEFENSE GROUP
o 2 2 o AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
85305 0232 2 J64 DESIGN VIEW DRAWING NO. REV
<DESIGN_VIEW> 02 057438-02 D
s::::;zvn;cgs PTD ENGINEER SIZE SCALE 7 80
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REVISIONS
P OW E R REV DESCRIPTION DATE APPROVED
PAIRED WITH TE240A1251F01 POWER SUPPLY
P1 2.5V, 2.24A G hapor
12V 12V. ~8.82A 12v, ~0.549A v IN 2P5V_OUT| -2V, <& 2P5V_IN ANA_2v_A2P0V__MXFE ANA 2V A2PQV_1
® ® | LTM8053_2P5VOUT BIAS ADP7158ACPZ_2PO_R7ANA—ZV_AVDD MXEE ANA 2V AVDD2 1
2.0V, 0.48A
c D1 ’
1 C205 1 C206 2 OV. 0.36A
T 0.1UF T 10PF 290HM AT 100 MEGHZ . 2P5V_IN ANA_2v_A2POVl__MXFE_ANA 2V A2POV 2
ADP7158ACPZ_2P0_R7
. A-MILLIOHM DCR ANA_2V_AVDD MXFE ANA 2V AVDD2 2
0 0 2.0V, 0.48A
MBRS540T3G < < 8A RATED
39-30-1060 0 BLMlSSé\IZZZOTNlD MXFEQ DI%B}-\V
"4 .0V, 3.
1 5 C‘2|07 0D 2PSV_IN App7158ACPZ 2P0 R7 DIGITAL ~ DIG_2V 2M X(I):VE’ DOI G562AV
[
22UF
MXFEO DIG 1V o> MXFEO AVDD1 o> > 12C_SCL
220HM AT 100 MEGHZ
MXFE1 DIG 1V o> MXFEO AVDD1 ADC o> 12C_SDA 5 4-MILLIOHM DCR
8A RATED 12V, ~1.32A
BLIILBSN220TND Py 12V_IN LTM8053_6VOUT 6vV_OUT ® 6V_IN ADM7172ACPZ_5P0_R7 5v_OUT|__AMP 5V 1
MXFE1 DIG 1V 6V, 2.38A B
MXFEO D1POV o> MXFEO CLKVDD1 o> E3 C208 .0V, 3.98A
1 2 N OD ® 6V_IN ADM7172ACPZ_5P0_R7 5v_ouT|__AMP 5V 2
[ .0V, 1.
MXFE1 D1PQV o> MXFEO FVDD1 o> 22UF
AUODIL MXFEO AVDDL ® 6V_IN ADM7150ACPZ_5P0_R7 5V_OUT P5L|6V5VUO -
.0V, 3.29A -V, V-
MXFE2 DIG 1V MXFE1 AVDD1 MXFEO DVDD1 RT AVDD1 ADc| MXFEO AVDD1 ADC
loun loun loun 1.0V. 7.96A 1P3V_IN ADP1765ACPZ_AVDD1 - oV 11A
AL CLK_vDD1| MXFEO CLKVDD1 -UV, U 6V_IN ADM7150ACPZ_5P0_R7 5V_OUT FéLIEN5V01 o
FvDD1| MXFEO FVDD1 .0V, 0.09A R
MXFE3 DIG 1V T MXFE1 AVDD1 ADC T MXFEO SVDD1 PLL oD 12V, ~2.56A 1V_OUT1
® 12V_IN LTM4633  1P3V_OUT2 ® AvDD1] MXFE1 AVDD1 L0V, 3.29A
1P3v ouT3 AVDD1_ADc| MXFE1 AVDD1 ADC
MXFE2 D1POV MXFE1 CLKVDD1 MXFE1 DVDD1 RT - m =
SUT SUT SUT 1P3V_IN ADP1765ACPZ_AVDD1 CLK_vDD1| MXFEL_CLKVDD1 .0V, 0.11A
FvDD1l MXFE1 FVDD1 .0V, 0.09A
MXFE3_D1POV — MXFEL_FVDD1 — MXFEL_SVDD1 PLL —
12V, ~1.23A 6. 2.21A
Py 12V_IN LTM8053_6VOUT 6vV_OUT » 4 6V_IN ADM7172ACPZ_5P0_R7 5v_ouT|__AMP 5V 3
MXFE_ANA_2V_A2POV_1 — MXFE2_AVDD1 — MXFE2_DVDD1_RT — 1P3V_IN D1Pov} MXFEO D1POV -0V, 2.96A
ADP1765ACPZ_1P0 DVDD1_RT| MXFEg SVDDl RT .0v, 0.37A . 6V IN ADM7172ACPZ_5PO_RY sv out|_AMP 5V 4
svDbD1 PLL MXFEQ_SVDD1 PLL .0V, 0.08A OV, 1.
MXFE_ANA 2V A2PQV 2 T MXFE2 AVDD1 ADC T MXFE2 SVDD1 PLL oo 1.3V, op: 7 —
® 6V_IN ADM7150ACPZ_5P0_R7 5V_OUT P5L|6V5VUZ -
MXFE_ANA_2V_AVDD2 1 5T MXFE2_CLKVDD1 5T MXFE3_DVDD1 RT 5T 1P3V_IN D1POV| MXFEL DI1POV -0V, 2.96A
ADP1765ACPZ_1P0O DpvDD1_RT_MXFEL SVDDl RT -0V, 0.37A 6V_IN ADM7150ACPZ_5P0_R7 5V_OUT P5L|6V5VU3 ok
SvDD1 pLL MXFE1 SVDD1_PLL .0V, 0.08A R
MXFE_ANA 2V AVDD2 2 T MXFE2 FVDD1 T MXFE3 SVDD1 PLL SOt -
MXFE_DIG 2V T MXFE3 AVDD1 T
AMP 5V 1 MXFE3 AVDD1 ADC
ouD ouD 12V, ~0.604A 3.8V, 1.67A
® 12V_IN LTM8063  3P8V _OUT| -9V, 1- ° 3P8V_IN ADP7158ACPZ_3P3_R7 3p3v_ouT| _PLL 3P3V 0
AMP 5V 2 T MXFE3 CLKVDD1 T
220HM AT 100 MEGHZ ® 3P8V_IN ADP7158ACPZ_3P3_R7 3P3V_OUT PL_L ?:P3\{ 1
PLL 5V O D) MXFE3 FVDD1 T 4-MILLIOHM DCR
8A RATED ® 3P8V_IN ADP7158ACPZ_3P3_R7 3pP3v_ouTl__PLL 3P3V_2
PLL 5V 1 D) 7043 3P3V T BLM188|:1\|4220TN1D I\Q-XIBI%/Z %I%Bkv
C209 0 I 3P8V_IN ADP7158ACPZ_3P3_R7 3pP3v_ouTtl__PLL 3P3V_3
1 2 -oV, U.
AVP_5V 3 — PLL 5V 2 — || >
22UF
AUP_5V_4 — PLL 5V 3 — 220HM AT 100 WEGHZ
4-MILLIOHM DCR
PLL_3P3V 0 — PLL_3P3V_2 . 8A RATED
BLM18SN220TN1D MXEE3 DIG 1V
E5 T3 Snh 12V, ~0.413A  |jov N LTMB063_3P3VOUT  3P3V_OUT 7043_3P3V
PLL_3P3V_1 - PLL_3P3V_3 - 1 5 C‘2|10 0 3.3V, ~1.5A
[ {>
VOLTAGE/CURRENT s XFE2_ AVDDI
AVDD1 .0V, 3.29A
MON I TOR I NG AvDD1_ADC| MXFE2 AVDD1 ADC
1.0V, 7.96A 1P3V_IN ADP1765ACPZ_AVDD1 CLK_VDD1 MXEE2 CLKVDD1 .0V, 0.11A
BS2065N03LS W OUTI Fvopy NXFEZ_FVOD -0V, 0.09
12V, ~2.56A -
8 s 1 12V_MONITORED Py Py o 12V_IN LTM4633  1PSV_OUT2 ooy ® AVDD1] MXFE3_AVDD1 OV. 3.29A
/ 2 1P3v_ouTs 7 T 3V IN coac AVDD1_ADC| MXFE3_AVDD1_ADC
6 _{>{ 3 | ADP1765ACPZ_AVDD1 MXFE3 CLKVDD]. .OV _11A
P+ CLK_VDD1 ,
5| "=/ 4 - C202 L €203 1 €204 FvDD1| MXFE3_FVDD1 .0V, 0.09A
D G N 68UF 10UF 10UF
R387 > SETS 10A CURRENT LIMIT
0.01 U9l 0 0 0
12V_IN 1 10 VA VA VA 1P3V_IN pipovi MXFE2 D1PQV .0V, 2.96A
CS12ANWO3 2 vee GATE 9 0.1UF 0 ADP1765ACPZ_1P0 DvDD1_RT_MXFEZ_DVDD1 RT -0V, 0.37A
SENSE ss > —C1328 | == 15
S1 R385 0N THRESHOLD >10.4V 3 8 0 svDD1_pLL_MXFE2_SVDD1_PLL .0V, 0.08A
o . ON ADR [-————1{>  ADDRESS=BO(HEX) OR 1011000X(BINARY) 13y Egm—e SCHEMATIC
73 14K 4 o pa |/ 12C SDA” o A = ANALOG
1 5 6 120 SCL E ‘ QUAD MXFE PHASED ARRAY PROTOTYPE
R3865> | TMER - scL 1P3V_IN D1pov MXFES DIPOV -0V, 2.96A | DEVICES AEROSPACE AND DEFENSE GROUP _
2K C1327 ADP1765ACPZ_1PO DvDD1_RT_MXFE3_DVDD1_RT -0V, 0.37A AD9081, ADQUADMXFE1EBZ_BRD, 2nd Rx Nyquist
O-lUF ADM1177_1ARMZ SVDDl_PL MXFE3 SVDDl PLL 'OV’ '08A THIS DRAWING IS THE PROPERTY OF ANALOG DEVICES INC. DES'GN VlEW DRAWING NO REV
SETS T_FAULT:21_7*0-1:2-17MS IT IS NOT TO BE REPRODUCED OR COPIED, IN WHOLE OR <DESIGN VIEW>
Vo Sp TS TINITIALZ27070. 12705 S - 02_057438-02 D
SETS T_COOL=550*0.1=55MS oF o oevces PTD ENGINEER SizE | SCALE 3 30
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\V4
REVISIONS
Q 7 n R REV DESCRIPTION DATE APPROVED
[ |
> 2P5V IN
ANA 2V A2POV
ANA 2V AVDD2
DNI
220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
8A RATED BE SURE TO REPROGRAM UPSTREAM
BLML8SN220TNLD UMODULE TO OUTPUT 2V!
220HM AT 100 MEGHZ Ell LDO BYPASS PATH (NORMALLY DNI®D)
4-MILLIOHM DCR 2P5V IN
ADP7158ACPZ-2.0-R7 8A RATED
U94 BLM18SN220TN1D FERRITE ROTATE OPTION
E10
2P5V IN 9 VIN VOUT 1 o . ANA 2V A2POV
{ 10 2 } l
VIN VOUT
l C1143 5 3 | c14s — 5216;16
10UF EN VOUT_SENSE T 10UF 0
lo 4 Bvp <
8 0
) VREG <
6 iEE . 220HM AT 100 MEGHZ
c1141 C1142 - Ep 4-MILLIOHM DCR
— — C1144 8A RATED
1UF 1UF 1UE PAD BLM18SN220TN1D
VO VO lo 0 E56
ANA 2V AVDD2
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
AWING (5 THE PROPERTY OF ANALOG DEVICES. ING DESIGN VIEW DRAWING NO. REV
oot oo 1o o <DESIGN_VIEW> 02 057438-02 D
S — == ; ”
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V
REVISIONS
Q D P 7 1 8 n C P Z 2 O R 7 REV DESCRIPTION DATE APPROVED
5 [ |
s 2P5V IN
ANA 2V A2POV
ANA 2V AVDD2
DNI
220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
8A RATED BE SURE TO REPROGRAM UPSTREAM
BLM18SN220TNLD UMODULE TO OUTPUT 2VI
220HM AT 100 MEGHZ E43 LDO BYPASS PATH (NORMALLY DNI*D)
A-MILLIOHM DCR 2P5V IN
ADP7158ACPZ-2.0-R7 8A RATED
BLM18SN220TN1D FERRITE ROTATE OPTION
U118 E42
2P5V IN l 18 VIN VOUT ; o l . ANA 2V A2POV
VIN VOUT
C1318 5 3 } | 1320 | c13z
10UF EN VOUT_SENSE T 10UF OZZUF
lo 4 Bvp <
8 0
. VREG <
7| REF
6 REF SENSE 220HM AT 100 MEGHZ
1316 1317 R A-MILLIOHM DCR
— — C1319 8A RATED
1UF 1UF 1UE PAD BLM18SN220TN1D
VO VO lo 0 E77
ANA 2V AVDD2
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
AWING (5 THE PROPERTY OF ANALOG DEVICES. ING DESIGN VIEW DRAWING NO. REV
oot oo 1o o <DESIGN_VIEW> 02 057438-02 D
OF ANALOG DEVICES. PTD ENGINEER SIZE SCALE
e oo o e M. JONES / C. FRICK D | 1-1 |sHEET 10 oF 80




V
REVISIONS
Q D P 7 1 8 n C P Z 2 O R 7 REV DESCRIPTION DATE APPROVED
5 [ |
DNI
220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
8A RATED BE SURE TO REPROGRAM UPSTREAM
BLM18SN220TNLD UMODULE TO OUTPUT 2VI
220HM AT 100 MEGHZ E13 LDO BYPASS PATH (NORMALLY DNI*D)
A-MILLIOHM DCR 1 2 2P5V IN
ADP7158ACPZ-2.0-R7 8A RATED
BLM18SN220TN1D FERRITE ROTATE OPTION
U995
E12
2P5V |Nl 18 VIN VOUT ; o 1 2 l DIG 2V
VIN VOUT
C1149 5 3 | cust - Gl
10UF EN VOUT_SENSE T 10UF 22UF
4 0
lo . BYP ; <
. VREG <
7
51 REF
REF_SENSE
_| Cl147 _| C1148 EP
T 1UF T 1UF ifo PAD
0 0
L L lo 0
SCHEMATIC
= ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
- DESIGN VIEW DRAWING NO. REV
o oo o s <DESIGN_VIEW> 02 057438-02 D
OF ANALOG DEVICES PTD ENGINEER SIZE SCALE
e M. JONES / C. FRICK D | 1-1 |SHEET 11 oF 80




S

A

"> 12V_IN
> BIAS
2P5V_OUT

ouT

75MILLIOHM DCR

LTMB053 2.5V OUTPUT

63V, 50A MAX
12V _IN 1 F1 3
1A C4
C5
1085 g
CHECK ESR l 4.7UF T
0
C1084 Ad|
| B5
[ B4
0 0.1UF A5
A3 |
BURSTMODE OR FORCED R636 Egng
CONTINUOUS MODE POSSIBLE 750KHZ -
0 0
N AV

VIN
VIN
VIN
VIN
RUN

SHARE
TR/SS
SYNC
RT

PG

GND
GND
GND

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

REVISIONS
REV DESCRIPTION DATE | APPROVED
U20
Bias A2 BIAS  TIE TO 3.2V
AUX
VOUT
VOUT
VOUT 23MOHM DCR
VouT L131 1N " our 3 2P5V_OUT
VOUT @
VouT 0.47UH 133 ah C1333
vout LC FILTER DNI
VOUT ~60KHZ CUTOFF 22UF Gl| G2 1UE
ouT | c1086 . 0
VOUT T 100UF 0 CAPACITANCE LOWERED ~18% AT 1.3V
VOUT
VOUT R638
FB 0
158K R_FB=241.53/(VOUT-0.97) [K-OHM]
S S
[OINO]
LTM8053EY#PBF
SCHEMATIC
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0 0.1UF A5
A3 |
R628 R629
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GND
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AUX
VOUT
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VOUT L IN v OUT 6V_OUT
vout * t 0.47UH T~ C1335
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vouT \/ Ds6 LC FILTER DN
VOUT - GREEN LED —60KHZ CUTOFF 22UF LU
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47K
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AUX
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> 6V IN
5V_OUT —
DNI
220HM AT 100 MEGHZ IF USING FERRITE ROTATE OPTION
4-MILLIOHM DCR BE SURE TO REPROGRAM UPSTREAM
8A RATED UMODULE TO OUTPUT 5V!
BLMlSé,ZZZOTNlD LDO BYPASS PATH (NORMALLY DNI®D)
220HM AT 100 MEGHZ
4-MILL1OHM DCR 6V_IN
8A RATED
ADM7172ACPZ-5.0 BLM18SN220TN1D FERRITE ROTATE OPTION
U9s E16
6V IN 8 1 5V OUT
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~2.2MS STARTUP 0
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. 6v IN
5V OUT —
DNI
220HM AT 100 MEGHZ IF USING FERRITE ROTATE OPTION
A-MILLIOHM DCR BE SURE TO REPROGRAM UPSTREAM
8A RATED UMODULE TO OUTPUT 5V1
BLMlBEZE?OTNlD LDO BYPASS PATH (NORMALLY DNI®D)
220HM AT 100 MEGHZ
A-MILLIOHM DCR 6V_IN
8A RATED
ADM7172ACPZ-5.0 BLM18SN220TN1D FERRITE ROTATE OPTION
U99 E17
6V IN 8 1 5V OUT
= VINL VouTL 5 I I
VIN2 VOUT2 C1169
CHECK ESR C1166 > EN 1168 T 22UF
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0 GND EP i[o 4
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5V_OUT —
DNI
220HM AT 100 MEGHZ IF USING FERRITE ROTATE OPTION
4-MILLIOHM DCR BE SURE TO REPROGRAM UPSTREAM
8A RATED UMODULE TO OUTPUT 5V!
BLMlSé,ZZGZOTNlD LDO BYPASS PATH (NORMALLY DNI®D)
220HM AT 100 MEGHZ
4-MILL1OHM DCR 6V_IN
8A RATED
ADM7172ACPZ-5.0 BLM18SN220TN1D FERRITE ROTATE OPTION
U100 E18
6V IN 8 1 5V OUT
7 VIN1 VOUT1 > I l
VIN2 VOUT?2 C1173
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5V_OUT -
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220HM AT 100 MEGHZ IF USING FERRITE ROTATE OPTION
4-MILLIOHM DCR BE SURE TO REPROGRAM UPSTREAM
8A RATED UMODULE TO OUTPUT 5V!
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4-MILL1OHM DCR 6V_IN
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5 5 ]
> 6V IN
5V_OuT —
DNI
80-MILL10HM DCR IF USING FERRITE ROTATE OPTION
1.5A RATED BE SURE TO REPROGRAM UPSTREAM
BLM31PG601SN1L UMODULE TO OUTPUT 5VI
E48
LDO BYPASS PATH (NORMALLY DNI®D)
6V IN
80-MILLIOHM DCR
ADM7150ACPZ-5.0-R7 e RATED 6000HMS
U102 BLM31PG601SN1L FERRITE ROTATE OPTION
1 E20
3 VREG 2
L C1178L 7 BYP VOUT 5 l l oV OUT
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T 10UF
0
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5V_OuT —
DNI
80-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
1.5A RATED BE SURE TO REPROGRAM UPSTREAM
BLM31PG601SN1L UMODULE TO OUTPUT 5VI
E49
LDO BYPASS PATH (NORMALLY DNI®D)
6V IN
80-MILLIOHM DCR
ADM7150ACPZ-5.0-R7 e RATED 6000HMS
U103 BLM31PG601SN1L FERRITE ROTATE OPTION
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> 6V IN
5V_oUT _—
DNI
80-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
1.5A RATED BE SURE TO REPROGRAM UPSTREAM
BLM31PG601SN1L UMODULE TO OUTPUT 5V!
E50
LDO BYPASS PATH (NORMALLY DNl'D)
6V IN
80-MILLIOHM DCR
ADM7150ACPZ-5.0-R7 i, 6000HMS
U105 BLM31PG601SN1L FERRITE ROTATE OPTION
. E24
3 VREG 2
L Cllggi 7 BYP VOUT 5 l l oV_OUT
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> 6V IN
5V_OuT —
DNI
80-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
1.5A RATED BE SURE TO REPROGRAM UPSTREAM
BLM31PG601SN1L UMODULE TO OUTPUT 5VI
E51
LDO BYPASS PATH (NORMALLY DNI®D)
6V IN
80-MILLIOHM DCR
ADM7150ACPZ-5.0-R7 e RATED 6000HMS
U106 BLM31PG601SN1L FERRITE ROTATE OPTION
1 E25
3 VREG 2
L ClZOSL 7 BYP VOUT 5 l l oV_OUT
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D1POV —
SVDD1 PLL —
DVDD1_RT —
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600US SOFT START
100K C1241
0.01UF DNI
* lo 220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
0 8A RATED BE SURE TO REPROGRAM UPSTREAM
| UMODULE TO OUTPUT 1V!
S99l 220HM AT 100 MEGHZ BLM18SN220TN1D
4-MILLIOHM DCR E31
oz o Ll
E i a 8A RATED LDO B]_YP%Q/SSINPATH (NORMALLY DNI"D)
1 BLM18SN220TN1D
VIN
220N E30 FERRITE ROTATE OPTION
1P3V_IN 3 VIN . D1POV
4
l VIN o l C1243
C1238 5o, C1242 22UF
22UF gL 22UF lo
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c123£ C124 ADP1765ACPZ-1.0 8A RATED
1UF 1UF BLM18SN220TN1D
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4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
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DVDD1 RT
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
: DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
1 THE PROPERTY OF ANALOG DEVIC DESIGN VIEW DRAWING NO. REV
S <DESIGN_VIEW> 02 057438-02 D
PTD ENGINEER SIZE SCALE
S M. JONES / C. FRICK D | 1:1 |SHEET 23 orF 80

2

1




T
REVISIONS
REV DESCRIPTION DATE | APPROVED
|
||
> 1P3V IN
D1POV -
SVDD1 PLL -
DVDD1_RT -
R641
600US SOFT START
100K C1247
0.01UF DN
¢ j70 220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
o? 8A RATED BE SURE TO REPROGRAM UPSTREAM
| UMODULE TO OUTPUT 1V!
Tl 220HM AT 100 MEGHZ BLM18SN220TN1D
gz o 4-MILLIOHM DCR =33 LDO BYPASS PATH (NORMALLY DNI®D)
gve 8A RATED 1P3V_IN
1 BLM18SN220TN1D
VIN
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4
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SVDD1 PLL —
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100K C1253
0.01UF DNI
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4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
0 8A RATED BE SURE TO REPROGRAM UPSTREAM
<,770 UMODULE TO OUTPUT 1VI
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gz o 4-MILLIOHM DCR =35 LDO BYPASS PATH (NORMALLY DNI®D)
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1 BLM18SN220TN1D
VIN
2| N E34 FERRITE ROTATE OPTION
1P3V_IN 3 VIN . D1POV
4
l VIN o l C1255
C1250 S04 C1254 22UF
22UF gL 22UF 170
lo L0 (O |~ |00 lo
220HM AT 100 MEGHZ
0 4-MILLIOHM DCR
c125£ C125 ADP1765ACPZ-1.0 8A RATED
1UF 1UF BLM18SN220TN1D
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® SvDD1 PLL
220HM AT 100 MEGHZ
4-MILLIOHM DCR
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DVDD1 RT
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D1POV —
SVDD1 PLL —
DVDD1_RT —
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600US SOFT START
100K C1301
0.01UF DNI
* j70 220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
0 8A RATED BE SURE TO REPROGRAM UPSTREAM
o) UMODULE TO OUTPUT 1VI
R 220HM AT 100 MEGHZ BLM18SN220TN1D
4-MILLIOHM DCR E37
2z LDO BYPASS PATH (NORMALLY DNI*D)
& 8A RATED 1P3V IN
1 BLM18SN220TN1D
VIN
220N E36 FERRITE ROTATE OPTION
1P3V_IN 3 VIN . D1POV
4
l VIN o l C1303
C1298 Sa,x C1302 22UF
22UF B E3 S 22UF 170
220HM AT 100 MEGHZ
0 4-MILLIOHM DCR
0129£ C130 ADP1765ACPZ-1.0 8A RATED
1UF 1UF BLM18SN220TN1D
170 1;0 E63
® SvDD1 PLL
220HM AT 100 MEGHZ
4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
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DVDD1 RT
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5 [ |
> 3P8V IN
3P3V_OuT —
DNI
80-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
1.EA RATED BE SURE TO REPROGRAM UPSTREAM
UMODULE TO OUTPUT 3.3VI
BLM31PG601SN1L
E52 LDO BYPASS PATH (NORMALLY DNI"D)
80-MILLIOHM DCR 6000HMS
ADP7158ACPZ-3.3-R7 1.5A RATED RITE ROTATE OPTION
U107 BLM31PG601SN1L
E26
3P8V IN l 18 VIN VOUT % 3P3V OUT
C1212 VIN vout l C1215 l C1216
6000HMS
10UF S| N VOUT SENSE 3 10UF 22UF
0 4 0 0
BYP
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> 3P8V IN
3P3V_OuT —
DNI
80-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
1.EA RATED BE SURE TO REPROGRAM UPSTREAM
UMODULE TO OUTPUT 3.3VI
BLM31PG601SN1L
E53 LDO BYPASS PATH (NORMALLY DNI"D)
80-MILLIOHM DCR 6000HMS
ADP7158ACPZ-3.3-R7 1.5A RATED RITE ROTATE OPTION
U108 BLM31PG601SN1L
E27
3P8V_IN l 18 VIN VOUT % 3P3V_OUT
C1218 E VIN vouT j l c1221 l C1222
6000HMS
10UF S| N VOUT SENSE 3 10UF 22UF
0 4 0 0
BYP
8 VREG
] 7
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PAD
0 0 0
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0
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5 [ |
> 3P8V IN
3P3V_OuT —
DNI
80-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
1.EA RATED BE SURE TO REPROGRAM UPSTREAM
UMODULE TO OUTPUT 3.3VI
BLM31PG601SN1L
E54 LDO BYPASS PATH (NORMALLY DNI"D)
80-MILLIOHM DCR 6000HMS
ADP7158ACPZ-3.3-R7 1.5A RATED RITE ROTATE OPTION
U109 BLM31PG601SN1L
E28
3P8V_IN l 18 VIN VOUT % 3P3V_OUT
C1224 E VIN vouT j l C1227 l C1228
6000HMS
10UF S| N VOUT SENSE 3 10UF 22UF
0 4 0 0
BYP
8 VREG
] 7
| c1223 | cC1225 C12 REF_SENSE
— 1UF T 1UF 1UF EP
PAD
0 0 0
A4 A4
0
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
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\V4
REVISIONS
Q D P 7 1 8 n C P Z 3 3 R 7 REV DESCRIPTION DATE APPROVED
5 ]
> 3P8V IN
3P3V_OuT —
DNI
80-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
1.EA RATED BE SURE TO REPROGRAM UPSTREAM
UMODULE TO OUTPUT 3.3VI
BLM31PG601SN1L
E55 LDO BYPASS PATH (NORMALLY DNI"D)
80-MILLIOHM DCR 6000HMS
ADP7158ACPZ-3.3-R7 1.5A RATED RITE ROTATE OPTION
U110 BLM31PG601SN1L
E29
3P8V_IN l 18 VIN VOUT % 3P3V_OUT
C1230 E VIN vouT j l C1233 l C1234
6000HMS
10UF S| N VOUT SENSE 3 10UF 22UF
0 4 0 0
BYP
8 VREG
] 7
1 c1229 | c1231 C12 REF_SENSE
— 1UF T 1UF 1UF EP
PAD
0 0 0
A4 A4
0
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
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\
REVISIONS
LTM 8063 REV DESCRIPTION DATE APPROVED
—_ 12V IN
3P8V OUT -
75MILLIOHM DCR
23MOHM DCR
63V, 50A MAX 154
4 1 IN ~— ouT 3 3P8V_0OUT
IN 1 2 B4 o
VIN 0.47UH
1A l C4 - NN C1339
VIN C1338
C1181 B3 LC FILTER DNI
1UF C1]|.82 A3 RUN | c1183 ~B60KHZ CUTOFF 22UF Gl G2 1UF
! B2| /S T 47Uk 0 CAPACITANCE LOWERED ~18% AT 1.3V
0 oLl 0.1UF c1| SYNC
RT 0
R651 R652 R653 R_FB=192.73/(VOUT-0.774) [K-OHM]
BURSTMODE OR FORCED 0 30. 1K 53 4K ® ;
CONTINUOUS MODE POSSIBLE - -
~1.3VWHZ [alia el ellelella VO
=z 2 2 2 2 2 2
0 0 CRCRCECRCECEY)
v ZIZTNBEN KIS IS LTMBO63EY#PBF
0
SCHEMATIC
E ANALOG QUAD MXFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
15 DRAWING (5 THE PROPERTY OF ANALOG DEVICES NG DESIGN VIEW DRAWING NO. REV
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12V_IN

1v 0UT1

1P3V _0uT2

1P3V_0UT3

22MILLIOHM DCR
32V, 45A MAX

12V_IN

IN PROTECT

F5 12V

4A I
C1256

<i70

VOUT=0.8V*(60.4K+RFB)/RFB
RFB=48.32K/(VOUT-0.8V)

RUN PINS CAN ONLY HANDLE <6V

PLACE FB1/2/3 RESISTORS ON FARSIDE
REFERECE FIGURE 6 OF LTM4633 DATASHEET

22UF 22UF
<i70

6.5V

SETS UVLO

REVISIONS
L M REV DESCRIPTION DATE APPROVED
INTVCC=5V
J6 u19 R650
DS8 2.55K
13 CNTL_PWR s 0
—| EXTVCC B > GREEN LED
® VIN1 INTVCC APHHS1005LCGCK 1.9V_FOR @ 2MILLIAMPS
I I VIN1 PGOOD3 DS9
C1257 C1258 C1259 VINL PGOOD12 ° s KA
22UF 22UF VIN1 VOUT1 Al10 VEB1 APHHS1005LCGCK
VIN1
0 0 Vb VOUTL | 162 1.2MILLIAMPS WHEN ON
F5 VINZ VOUT1 T 220PF 4 .2MOHM DCR 1.0V, 7.96A
F6 VOUT1 L135 1V_0UT1
VIN2 -
GS1 inz VOUT1 3 °
G6 VOUT1 l l 0.47UH
5| VIN2 VOUT1 | C1263 L C1266 C1270 C1274 LC FILTER C1341 DNI
He | VN2 VOUTL T 100UF T 100UF 100UF 220UF ~60KI1Z CUTOEF 22UF 1UF
F1 x:z; VOUT1 0 0 lo lo go
F21 N3 VOUTL V <7VFBZ CAPACITANCE LOWERED ~18% AT 1.3V 0
Gl VOUT2 —VFB2
ool VN3 VOUT2
R646 VING | c1340
o VOUT2 T 220PF 4 .2MOHM DCR 1.3V, 6.98A
1833 Pz vour? 136 3, 6.
VIN3 IN ~—" out 1P3V_0UT2
F11 VOUT2 ° ®
! sw1 VOUT2 0.47UH o C1345
RUN_PINS o L10] - e VOUT2 Cl264 | C1268 | C1271 C1275 LC FILTER C1342 DNI
TK_SS m TK/SSL VOUT? 100UF T 100UF T 100UF 220UF ~60KIZ CUTOFF 22UF 1UF
FARSIDE -—1 COMP1 VOuT2 0 0 0 0 0
R645 210K VFB1 M5 OUT? v v 0
B VFB1 VouTt VEB3 CAPACITANCE LOWERED ~18% AT 1.3V
970 SETS VOUT1=1.03V = VOUT3 _VFB3
— SW2
Gil RUN2 VOUT3 | c1om
TK_SS LZ TKISS? VgUTz T 220PF 420N DCR 1.3V, 6.82A
FARSIDE [z | COMP2 xoﬂis . N >~—"  ouT 1P3V_0UT3
R643 97.6K VFB2
Q7o SETS VOUT2=1.307V e VouTs3 J J J 0-47UR ah C1346
' P3| ows VOUT3 C1265 C1269 | c1273 C1276 ¢ FILTER C1343 DNI
K11] o s VOUT3 100UF 100UF T 100UF 220UF —60KHZ CUTOFE 22UF AUF
C&Zﬁ() L 0.270F Tk 88 MILiL oo VOUT3
FARSIDE | K41 comps VouT3 ° ° 7P ° ° 0
<c CAPACITANCE LOWERED ~18% AT 1.3V
R644 97.6K VFB3 KS 1 \res VOUT3
%70 SETS VOUT3=1.307V C9
Co| TEMPL
“= TEMP2
tg MODE/PLLIN
%70 FREQ/PLLLPF
INTVCC % % % % OO Q0O Q0O Q00 OO0 Q00 OQ0 Q00000 OQ00O0O0O0O0O0O0OQ0O0O0O0OQ0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0O0O0OO0O0O0O0O0O0O0OO0O0O0O0O0O0O0OO0O0O0O0AOA
O OO0 Z2Z2Z222202020222202222222222222222222222222222222222222222222222222222Z22Z22
N nnoooioOlOOOVLOLIOLOLOVLOLOLOLULOLLOLLLLOLLOLLLOLLOLOLLOLLLVLLLOLOLOLLOLLOLLVLLOVLVLLLLLVLLLLLLLVLLVLLVLLLBLLOLOLOLOO
cLeS3R2ERARABE BRI S YD DDEDE S SN RGOS SNHBEETRISSSBEBAEBESSLLCC IS IR DN S EES|2 D] LTMA633VPY#PBF
R647 aYla)la) L | | TICI°P1°PI°PILIo I|T il bl b N N4 SI== ==
50K
SETS TO 1.4V v’
FORCES IT TO 600KHZ. )
R648
19.6K
Lo
SCHEMATIC
E ANALOG QUAD MXFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFE1EBZ BRD, 2nd Rx Nyquist
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12V_IN

1v 0UT1

1P3V _0uT2

1P3V_0UT3

22MILLIOHM DCR
32V, 45A MAX

12V_IN

IN PROTECT

F6 12V

4A I
Clz2r7

<i70

VOUT=0.8V*(60.4K+RFB)/RFB
RFB=48.32K/(VOUT-0.8V)

RUN PINS CAN ONLY HANDLE <6V

PLACE FB1/2/3 RESISTORS ON FARSIDE
REFERECE FIGURE 6 OF LTM4633 DATASHEET

22UF 22UF
<i70

6.5V

SETS UVLO

REVISIONS
L M REV DESCRIPTION DATE APPROVED
INTVCC=5V
J6 u22 R661
DS10 255K
13 CNTL_PWR »
—| EXTVCC B > GREEN LED
® VIN1 INTVCC APHHS1005LCGCK 1.9V_FOR @ 2MILLIAMPS
l l VIN1 PGOOD3 DS11
C1278 C1279 C1280 VINL PGOOD12 ° s KA
22UF 22UF VIN1 VOUT1 Al10 VEB1 APHHS1005LCGCK
VINL
. 0 Vb VOUT1 | c1o83 1.2MILLIAMPS WHEN ON
F5 VINZ VOUT1 T 220PF 4 .2MOHM DCR 1.0V, 7.96A
F6 VOUT1 1138 1V_ouT1
VIN2 —
GOl g VOUT1 3 °
G6 VOUT1 l l 0.47UH
5| VIN2 VOUTL | Cc1284 | cC1287 C1291 C1295 LC FILTER C1348 DNI
g | VIN2 VOUTL T 100UF T 100UF 100UF 220UF ~60KI1Z CUTORE 22UF LU
F1 x:z; VOUT1 0 0 lo lo go
F21 N3 VOUTL N <7VFBZ CAPACITANCE LOWERED ~18% AT 1.3V 0
Gl VOUT2 —VFB2
ool VN3 VOUT2
R657 VING | c12ss
o VOUT2 T 220PF 4 .2MOHM DCR 1.3V, 6.98A
1833 Pz vour? 139 3, 6.
VIN3 IN ~— out 1P3V_0UT2
F11 VOUT2 [ '
! sw1 VOUT2 0.47UH o C1352
RUN_PINS o L10] - e VOUT2 C1285 | C1289 | C1292 C1296 LC FILTER C1349 DNI
TK_SS m TK/SSL VOUT? 100UF T 100UF T 100UF 220UF ~60KIZ CUTOFF 22UF 1UF
FARSIDE -—1 COMP1 VOuT2 0 0 0 0 0
R656 210K VFB1 M5 OUT? v v 0
B VFB1 VouTt VEB3 CAPACITANCE LOWERED ~18% AT 1.3V
970 SETS VOUT1=1.03V = VOUT3 _VFB3
——1 SW2
Gil RUN2 VOUT3 | c1347
TK_SS LZ TKISS? VgUTz T 220PF 4-2M0H DR 1.3V, 6.82A
FARSIDE [z | COMP2 xoﬂis . N >~—"  ouT 1P3V_0UT3
R654 97.6K VFB2
Q7o SETS VOUT2=1.307V ez VoUT3 J J J 0.47UH ah C1353
' P3| ows VOUT3 C1286 C1290 | C1294 C1297 ¢ FILTER C1350 DNI
K11] o s VOUT3 100UF 100UF T 100UF 220UF —60KHZ CUTOFE 22UF AUF
C&281 L 0.270F Tk 88 MILiL oo VOUT3
FARSIDE ° | K4| omp3 ouTs 0 0 L0 0 0 .
<c CAPACITANCE LOWERED ~18% AT 1.3V
R655 97.6K VFB3 KS 1 \res VOUT3
%70 SETS VOUT3=1.307V C9
Co| TEMPL
~= TEMP2
tg MODE/PLLIN
%70 FREQ/PLLLPF
INTVCC % % % % OO Q0O Q0O Q00 OO0 Q00 OQ0 Q00000 OQ00O0O0O0O0O0O0OQ0O0O0O0OQ0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0O0O0OO0O0O0O0O0O0O0OO0O0O0O0O0O0O0OO0O0O0O0AOA
OO OO Z222220220202020202222222292222222Z22Z222222222222222222222222222222222222222222
N oo OVLOLOOLOLOLOLOLOLOLOLOLLLLLBLOOLOLOLOLOLLOLLOLLOLLOLOLOLOLLOLLOLLLVLVLVLLOLVLLOLOLLLOLLLOLLOLOLOLLOLLLOLLLLLLLLOLLOLOLLOO
CLESFR2Z2ERRBREBBRR RS SN LD TDELERESSYNTRYSIGSSN2EERIYESSBEBESIINHZECCYSSC DO NE LS 2 LTMA633MPY#PBF
R658 aYla)la L (L [ LCLCICI°HIo I|T =il N N i I I R s
50K
SETS TO 1.4V "
FORCES IT TO 600KHZ. |
R659
19.6K
Lo
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\V4
REVISIONS
REV DESCRIPTION DATE APPROVED
. 12V IN
3P3V OUT -
75MILLIOHM DCR
63V, 50A MAX 23MC|’_Hl“ﬂ11DCR
- 3P3V_OUT
122VIN 1 2 B41 N !
1 ca 0.47UH C1355
VIN C1354
C1322 1303 B3 LC FILTER 2Ur DNI
1UF | A3 ?gg . — 2713?" ~B0KHzZ CUTORF l Gl G2 IUF " CAPACITANCE LOWERED ~18% AT 1.3V
{ B2 1 0
0 oLl O0.1UF c1| SYNC 0
RT
R667 i
SURSTHODE OR FORCED 5665 RggGZK % o R FB=102.73/(VOUT-0.774) [K-OHM]
CONTINUOUS MODE POSSIBLE -
~1.2MHZ [allallallalliclialielallelielle e VO
0 0 666660000 06060606
v v ZIzlas=aezNe] LTusossey#reF
0

E ANALOG
DEVICES

SCHEMATIC

QUAD MXFE PHASED ARRAY PROTOTYPE

AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist

I YAWING IS THE PROPERTY OF ANALOG DEVICES INC. D ES I G N VI EW D RAWI N G N O . R EV
o ot G T T <DESIGN_VIEW> 02_057438-02 D
OF ANALOG DEVICES. PTD ENGINEER SIZE SCALE 34 80
THE EQUIPMENT SHOWN HEREON MAY BE PROTECTED BY PATENTS
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S

A

REVISIONS
REV DESCRIPTION DATE APPROVED
|
||
> 1P3V IN
FVDD1 U
CLK VDD1 U
AVDD1 oUD>
AVDD1_ADC —
R627
600US SOFT START
100K C1156
0.01UF DNI
* j70 220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
0 8A RATED BE SURE TO REPROGRAM UPSTREAM
| UMODULE TO OUTPUT 1V!
R 220HM AT 100 MEGHZ BLM18SN220TN1D
g A-MILLIOHM DCR E15 i
< i LDO BYPASS PATH (NORMALLY DNI®D)
aQ 8A RATED 1P3V IN
1 BLM18SN220TN1D
VIN
2 VIN El4 FERRITE ROTATE OPTION
1P3V_IN 3 VIN . FVDD1
4
l VIN o l C1158
C1153 S o C1157 22UF
22UF e 22UF 170
<£0 STo <£0 220HM AT 100 MEGHZ
4-MILLIOHM DCR
Sr 0 8A RATED
c11 C488 ADP1765ACPZ-1.0 BLM18SN220TN1D
1UF 1UF E6S
0 0
Py CLK VDD1
220HM AT 100 MEGHZ
4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
E66
Py AVDD1
220HM AT 100 MEGHZ
4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
E67
AVDD1 ADC
SCHEMATIC
= ANALOG QUAD NXFE PHASED ARRAY PROTOTYPE
: DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
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S

A

REVISIONS
REV DESCRIPTION DATE APPROVED
|
||
S 1P3V_IN
FVDD1 U
CLK VDD1 U
AVDD1 oUD>
AVDD1_ADC —
R632
600US SOFT START
100K C1196
0.01UF DNI
* j70 220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
0 8A RATED BE SURE TO REPROGRAM UPSTREAM
| UMODULE TO OUTPUT 1V!
R 220HM AT 100 MEGHZ BLM18SN220TN1D
- A-MILLIOHM DCR E23 ]
< i LDO BYPASS PATH (NORMALLY DNI®D)
& 8A RATED 1P3V IN
1 BLM18SN220TN1D
VIN
2 VIN E22 FERRITE ROTATE OPTION
1P3V_IN 3 VIN . FVDD1
4
l VIN o l C1198
C1193 5o C1197 22UF
22UF I 22UF 170
<£0 STo <£0 220HM AT 100 MEGHZ
4-MILLIOHM DCR
0 8A RATED
c119£ C489 ADP1765ACPZ-1.0 BLM18SN220TN1D
1UF 1UF E68
0 0
Py CLK VDD1
220HM AT 100 MEGHZ
4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
E69
Py AVDD1
220HM AT 100 MEGHZ
4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
E70
AVDD1 ADC
SCHEMATIC
= ANALOG QUAD NXFE PHASED ARRAY PROTOTYPE
: DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
1 THE PROPERTY OF ANALOG DEVIC DESIGN VIEW DRAWING NO. REV
S <DESIGN_VIEW> 02 057438-02 D
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S

A

REVISIONS
REV DESCRIPTION DATE APPROVED
|
||
> 1P3V IN
FVDD1 U
CLK VDD1 U
AVDD1 oUD>
AVDD1_ADC —
R663
600US SOFT START
100K C1307
0.01UF DNI
* j70 220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
c;,: 8A RATED BE SURE TO REPROGRAM UPSTREAM
| UMODULE TO OUTPUT 1V!
R 220HM AT 100 MEGHZ BLM18SN220TN1D
- A-MILLIOHM DCR E39 ]
< i LDO BYPASS PATH (NORMALLY DNI®D)
& 8A RATED 1P3V IN
1 BLM18SN220TN1D
VIN
220N E38 FERRITE ROTATE OPTION
1P3V_IN 3 VIN . FVDD1
4
l VIN o l C1309
C1304 S o C1308 22UF
22UF I 22UF 170
<£O STo <£O 220HM AT 100 MEGHZ
4-MILLIOHM DCR
0 8A RATED
c130i C499 ADP1765ACPZ-1.0 BLM18SN220TN1D
1UF 1UF E71
0 0
Py CLK VDD1
220HM AT 100 MEGHZ
4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
E72
Py AVDD1
220HM AT 100 MEGHZ
4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
E73
AVDD1 ADC
SCHEMATIC
= ANALOG QUAD NXFE PHASED ARRAY PROTOTYPE
: DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
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S

A

REVISIONS
REV DESCRIPTION DATE | APPROVED
|
|
> 1P3V_IN
FVDD1 U
CLK VDD1 U
AVDD1 oUD>
AVDD1_ADC —
R664
600US SOFT START
100K C1313
0.01UF DN
? j70 220HM AT 100 MEGHZ
4-MILLIOHM DCR IF USING FERRITE ROTATE OPTION
0 8A RATED BE SURE TO REPROGRAM UPSTREAM
a UMODULE TO OUTPUT 1V!
R 220HM AT 100 MEGHZ BLM18SN220TN1D
- A-MILLIOHM DCR E4l ]
< i LDO BYPASS PATH (NORMALLY DNI®D)
& 8A RATED 1P3V_IN
1 BLM18SN220TN1D
VIN
2 VIN E40 FERRITE ROTATE OPTION
1P3V_IN 31V . FVDD1
4
l VIN o l C1315
C1310 5o C1314 22UF
22UF W 22UF 170
<£0 Hlohs <£0 220HM AT 100 MEGHZ
4-MILLIOHM DCR
0 8A RATED
c131£ C500 ADP1765ACPZ-1.0 BLM18SN220TNLD
1UF 1UF Er4
0 0
Py CLK VDD1
220HM AT 100 MEGHZ
4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
E75
Py AVDD1
220HM AT 100 MEGHZ
4-MILLIOHM DCR
8A RATED
BLM18SN220TN1D
E76
AVDD1 ADC
SCHEMATIC
= ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFEIEBZ BRD, 2nd Rx Nyquist
G 1 THE PROPERTY OF ANALOG DEVIC DESIGN VIEW DRAWING NO. REV
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IN PORTS

> 1P8V

> HMC7043_SCLK
S HMC7043_SDIO
m HMC7043_CS

> HMC7043_GPI0O
m HMC7043_RESET
m ADF4371_SCLK
> ADF4371_SDI0
m ADF4371_CS<3..0>
> ADRF5020_CTRL
> HMC540 _Vv<4..1>

REQUIRES > 1.1V ON VCCA

1P8V

HMC7043

l C213
T 0.1UF

0.1UF

l C216
0

[ cao
-

0.1UF

3P3V

|
-

C225 l C228

C222
0.1UF

l 0.1UF T 0.1UF
0

REVISIONS

REV DESCRIPTION

DATE

APPROVED

LEVEL TRANSLATION

HMC7043_SCLK R234 R252 DUT_HMC7043_SCLK
0 0
HMC7043_SDIO R235 . 1 20 V44 R253 DUT_HMC7043_SDIO
0 VCCA VCCB 0
1
HMC7043_CS R236 % OE_N 19 R254 DUT_HMC7043_CS
0 3 A0 BO 18 0
Al B1
HMC7043_GP10 R237 4 B |17 R255 DUT_HMC7043_GPI0
0 | 2 3 o 1241 0
A4 B4
HMC7043_RESET R238 \ A a5 |14 R256 DUT_HMC7043 RESET
0 86 86 = 0 3 g U G
o 1 ADF4371 SP1 BUFFERIN
GND  PAD 3p
10 PAD
o PAD| 1 cam c232 | 235
0.1UF 0.1UF T 0.1UF
FXLA108BQX @
0 2] 1[U% R257 byt ADF4371_SCLK<0>
VCCA VCCB 0
8 oEN
ADRF5020 & ADF4371 PLLS e e SR e
:31 AL B1 % 0
REQUIRES > 1.1V ON VCCA  { 6 A2 B2 9 R259
1P8Y 3p3y ® A3 B3 . DUT_ADF4371_SCLK<1> O U T P O RTS
GND
l l l l l l 7 W R260 3P3vV ouT
C211 C214 C217 C220 C223 C226 FXLA104UM12X J70 DUT_ADF4371_SDI10<1> EpOV
T 0.1UF 0.1UF T 0.1UF T 0.1UF 0.1UF T 0.1UF 0 ot
0 0 L 3p
DUT_HMC7043_SCLK
C230 C233 | C236 - - oD
ADF4371_SCLK R221 R239 BUF_ADF4371 SCLK . 0. 1UF 0.1UF T 0.1UF DUT_HMC7043_SDIO —
: : T DUT_HNC7043_CS —
R9%) 42 R40 DUT_HMC7043_GP10 —
ADF4371_SDI0 1 20 BUF_ADF4371 SDIO . A Ro61 DUT_HMC7043_RESET —
0 0 VCCA  VCCB 0 0 2| 146 6 DUT_ADF4371_SCLK<2>
1 VCCA VCCB
ADF4371_CS<0> R223 % OE_N 1 R241 BUF_ADF4371 CSO 8 0
9 OE_N 1 R262 DUT_ADF4371_SCLK<3..0>
0 A0 BO 1 0 3 DUT_ADF4371_SD10<2> ouT
3 8 [ 2140 BO 7 DUT_ADF4371_SDI0<3..0>
R224 4] AL Bl 17 R242 y 0 out
ADF4371_CS<1> A2 B2 BUF_ADF4371 CS1 5] Al B1 0 DUT_ADF4371_CS<3..0> —
5 16 A2 B2
0 | 51 A3 B3 154‘ 0 6| aa | R263 b1 apras71 scik<as
A4 B4
ADF4371_CS<2> R225 \ (A a5 |14 R243 BUF_ADF4371 CS2 GND W RS A
0 8l B6 |1 0 FXLA104UM12X 7o 6 DUT ADF4371_SDI0<3>
9 12
ADF4371_CS<3> R226 AT B7 R244 BUF_ADF4371 CS3 0 DUT_ADRF5020_CTRL out
0 GND PAD 0 DUT_HMC540_V<4. 1> 50T
10] o PAD] 3P
L C231 C234 L C237
ADRF5020_CTRL R227 EXLALOBBOX R245 DUT_ADRF5020_CTRL 0.1UF 0.1UF 0.1UF
0 Q 0 @
0 2| 1047 R265 DUT_ADF4371_CS<0>
VCCA VCCB 0
8 oEN
3| a0 B0 |+ R266 DUT_ADF4371_CS<1>
5 10
A2 B2
6] s 83 |9 R267 DUT_ADF4371_CS<2>
GND W 0
HMC54O DSA EXLALOAUNL2X 7o R268 )7 ADFa371_cs<3>
REQUIRES > 1.1V ON VCCA 0
1P8V 5POV
l C212 l C215 l C218 l C221 l C224 l C227
0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF
1 l | 1 l |
4 HMC540_V<4> R228 R246 DUT_HMC540_V<4>
0 0
N
s HMC540_V<3> R229 . 1 20 U43 R247 DUT_HMC540_V<3>
3 0 VCCA VCCB 0
= 1
2, HMC540_V<2> R230 % OE_N 19 R248 DUT_HMC540_V<2>
9 0 A0 BO 0
T R231 > Al Bl - R249
1 HMC540_V<1> 4 B L7 DUT_HMC540_V<1>
0 | 2 3 o 1241 0
7 Ad B4 ﬂ
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—1 A6 B6 [ =
9l 12 E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
GND  PAD AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
10] o PAD]  Exu A108BQX < ORAWING 5 THE PROPERTY OF ANALOG DEVICES N DESIGN VIEW DRAWING NO. REV
e o vt e AT 0 oS <DESIGN_VIEW> 02 057438-02 D
OF ANALOG DEVICES. PTD ENGINEER SIZE SCALE
e sy b M. JONES / C. ERICK D | 1-1 |SHEET 39 oF 80

2

1




8

~

6

A

MXFE M1S0<3..0>

MXFE RX ENO<3..0>

MXFEO GP10<8..0>

MXFE1 GP10<8..0>

MXFE_RESET<3..0>

10

FPGA CLOCK REMOVED

FPGA CLOCK REMOVED

12v_C2Mm

o~ 12C_SDA
MXFE2 GPI10<8..0>
MXFE3 GP10<8..0>

DS1 P2

C APHAS100526GC
FPGA REF CLK D3

FPGA CLK M2C P<0>
FPGA_CLK_M2C N<0> D5

-.mD7
MXFE_SCLK<3> D8
MXFE_MIS0<3> D9

(D10 )
MXFE_MOSI1<3> D11
MXFE CS<3> D12
MXFE_TX ENO<3> D14
MXFE_TX_ EN1<3> D15
> HMC7043 RESET D17
> HMC7043 SLEN D18
TX JESD CORE CLK D19
FPGA_CLK _M2C P<1> D20
FPGA_CLK_M2C N<1> D21
D22
5~ HMC7043_GP10 D23
> ADRF5020_CTRL D24
D25
ADF4371 CS<2> D26
ADF4371 CS<3> D27
D29

USE THIS TO POWER -D30
EEPROM - D31
3P3V_C2M D32
D34
EEPROM Al D35

*—
D37

o
D39
D40

0
< ASP-184330-01

o

ASP-184330-01

FMC+ CONNECTOR / EEPROM

N> N>
> G2 P<15..0> s _ADF4371 CS<3..0> > MXFE SYNCIN P<7..0> s> MXFE_MOS1<3..0> > MXFE RX EN1<3..0>
> C2M N<15..0> - MXEE SYNCIN N<3..0> o _MXFE_CS<3..0> m—>—12C SCL
G HNC540 V<d. . 1> , o UFE SOLK<3..0> pz@ MXFE_TX_ENO<3..0> ,
- S B MXFE_TX_EN1<3..0> -
M2C P<15> A2. .BZ C2M P<12> -CZ
M2C_N<15> A3 - C2M_N<12> c3
A M2C P<9> B4 -C4
- M2C_N<9> BE -
M2C P<8> A6 m M2C_P<10> C6
M2C_N<8> A7 - M2C_N<10> o7
- M2C_N<11> B9 -
M2C P<4> A10 > HMC7043_SCLK C10
Al2 M2C_P<5> B12 C12
e 126 e 512 o
M2C P<6> A4 A bl HMC540 V<4> Cl4
M2C_N<6> ALS - “la HMC540_V<3> CI5
(A16 ) M2C_P<7> B16 Y (C16 )
- M2C_N<7> B17 ZI -
M2C_P<0> AL8 § 2 HMC540_V<2> C18
M2C_N<0> AL9 - =, HMC540_V<1> c19
HA0) HC20)
C2M P<14> ADD > ADF4371 SCLK C22
C2M_N<14> 203 - o> ADF4371 SDIO 23
A24 C2l_P<9> B24 c24
o o1 1o 524 —
C2M_P<10> A26 ADF4371 CS<0> C26
C2M_N<10> AD7 - ADF4371 CS<1> o7
A28 Cal_P<ll> B28 C28
oy cau vt 528 e
C2M_P<4> A30 12C_SCL C30
(A32) C2_Pe<s> B32 (C32)
) CoM_N<5> —
B33
C2M_P<6> EEPROM_AO
= B csa
C2M N<6> A35 ot per 12V _C2M C35
(A36 ) =2 B36 T (C36 )
ot e - C2M N<7> B37 C37
<0>
A38
0 0
< ASP-184330-01 < ASP-184330-01 < ASP-184330-01
p2 P2 p2
: 2
R JESD CORE CLK Y K3
FPGA_CLK_M2C_P<2> Ha
FPGA_CLK_M2C N<2> A5 -
MXFE_RESET<Z> J6 MXFE2_SYNCL_IN
MXFE_TX_ENO<1> o7 MXFE2_GP10<0> 37 MXFE_SYNCIN P<5> K7
MXFE_TX_EN1<1> He MXFE_SYNCIN N<2> K8
MXFE2_GP1Q<1> J9 MXFE2_SYNC1_OUT
MXFE_MOS1<1> H10 MXFE2_GP10<2> 310 MXFE_SYNCOUT P<5> K10
MXFE_CS<1> 011 1 MXFE_SYNCOUT N<2> K11
MXFE_RX_ENO<1> H13 MXFE2_GP10<4> 13 MXFE_RX_ENO<2> K13
MXFE_RX_EN1<1> Hid 314 MXFE_RX_EN1<2> K1
MXFEL_SYNCL_IN H15 MXFE2 GP10<5> J15 K15
MXFE_SYNCIN P<3> 16 MXFE2_GP10<6> 16 MXFE_SCLK<2> K16
MXFE_SYNCIN_N<1> H17 17 MXFE_MIS0<2> K17
MXFEL_SYNCL OUT H18 MXFE2 GP10<7> J18 K18
MXFE_SYNCOUT P<3> H19 MXFE2_GP10<8> 119 MXFE_MOS1<2> K19
MXFE_SYNCOUT N<1> H20 XEE2 S0 320 MXFE_CS<2> K20
(H21) =42 J21 (K21)
MXFE_RESET<1> Ho2 MXFE_SYNCIN_P<4> 322 MXFE_TX_ENO<2> K22
MXFEL GP10<0> Ho3 MXFE_TX_EN1<2> K23
H24 J24 K24
MXFEL GP10<1>
MXFE1_GP10<2> H26
H27
MXFE1_GP10<3> 8 328 K28
MXFE1 GP10<4> H29
<0>
H32
J33 K33
NEEL GP10oEs Has
<0>
H35
MXFEL_SYNCO J36 K36
miig gsg?szP;b H37 3P3V_C2M
<Z2> B
H38
C334 J39 K39
m—YADJ_1P8V_Col H40 > 0 J40 K40
0 0 0
< ASP-184330-01 0.1UF < ASP-184330-01 < ASP-184330-01
g Us0
EEPROM_AL 1] Ve
EEPROM_AO 2 5
ADDRESS(7-BIT)=1010(E2) (EL) (E0) (BINARY) 3|, SDA 12C_SDA
12C_SCL 6] ocL
—Jwe n
R305 VSS
10K 4 M24C02-RDW6ETP
0 0
AV

MXEE_SYNCOUT P<7..0> - M2C P<15..0> . REVISIONS
MXFE_SYNCOUT N<3..0> . M2C N<15..0> S REV DESCRIPTION DATE | APPROVED
FPGA CLK M2C P<2..0> -
FPGA CLK M2C N<2..0> -
P2 P2 P2
R306
@3P3V M2C PG M2C F1
MXFE3 GP10<5> =5 10K o _FPGA_SYSREF 2C P oo
MXFE3 GP10<6> £3 I - o _FPGA_SYSREF 2C N o3
E4 <0> F4 -G4
- MXEE MISO<0> L
E5 F5 G5
MXEE3 GP10<7> s FPGA_SYSREF C2li_P
MXFE3 GP10<8> = MXFE MOS1<0> = i FPGA_SYSREF C2M N o7
MXFE3 SYNCO (E8 ) MXFE_CS<0> F8 (G8 )
MXFE SYNCOUT P<6> =9 MXFE SCLK<1> =
MXEE SYNCIN P<6> 2 MXEE TX_EN0<0> 510 MXEE MISO<1> 510
MXFE3_SYNCL_IN E11 MXFE_TX EN1<0> F11
MXFE SYNCINP<7> £ 15 MXFE RESET<0> o1
MXEE SYNCIN N<3> E13 MXFE RESET<3> F13 MXFEO GP10<0> 513
MXFE3_SYNCL_OUT E14 MXFES_GP10<0> F14
MXEE SYNCOUT P<7> 1t FiE MXEEO GP10<1> 15
MXEE SYNCOUT N<3> 16 MXEE3 GP10<1> F16 MXEEQ GP10<2> 16
MXFE RX ENO<3> E18 Fig MXFEQ GP10<3> 518
MXFE RX EN1<3> E19 MXFE3 GP10<3> F19 MXFEQ GP10<4> 19
MXFE3 GP10<4> F20 G20
MXFEO GP10<5> G21
MXFEO_GP10<6> G22
E23 F23 G23
MXFEO GP10<7> G24
MXFEO GP10<8> G25
(e G RS cx
E27 F27 <> G27
MXFE_SYNCIN P<0> G28
(s (= o g ca
E30 F30 <2 G30
MXFE SYNCIN N<O> G31l
-E32 -F32 MXFEO SYNC1 OUT G32
MXFE_SYNCOUT P<1> G33
-E35 -F35 G35
MXFE_RX_ENO<0> G36
VADJ_1P8V_C2M E39
E40 F40 G40
ASP-184330-01 27 ASP-184330-01 0 ASP-184330-01
P2 P2 P2
-
) X
-
- -
M2C P<14> -YY19O ZZ-l90
Lo Z12
M2C P<12> Y14 -
M2C N<12> Y15
(M6 (16 26 e Z16
M2t _Nes> Z17
C2M P<13> M2C P<1>
M18 Yis ——(418)
C2M N<13> M19 M2C N<1> Y19
-|\/|20 -YZO -ZZO
- -
C2M P<15> NM22 M2C P<2> Y22
C2M N<15> N33 M2C N<2> V73 o -
<o>
———(M2d (Y24 o s> 224
coll pea 225
=22 Y26
Cai N<3> Y7 e {227
<1>
(M2 (%) A et 228
229
CON_Pe Y30 -
Lo M2 Y31
(M2 ———(¥a2)
-
(M%) ——(¥s6)
-
e 240
0 0 0
< ASP-184330-01 < ASP-184330-01 < ASP-184330-01
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S

A

ADC P<3..0>

ADC N<3..0>

SPI

SDIO

SERDIN P<3..0>

SERDIN N<3..0>

SYNCIN P<1..0>

SYNCIN N

RXEN<1..0>

TXEN<1..0>

SYSREF P

SYSREF N

RESETB

CLKIN_P

CLKIN_N

SPI1_CSB

SPI_SCLK

GP10<8..0>

MXFE

ADC P<0> A6

ADC N<0> AS

ADC P<1> V6

ADC N<1> V5

ADC p<2>  AlO

ADC N<2> A9

ADC P<3> V10

ADC N<3> V9

CLKIN P J1

CLKIN N K1
SP1_CSB G13
SP1_SCLK H13
RESETB C12
AVDD2 G10

G9

Lo

ADCOP
ADCON
ADC1P
ADCIN
ADC2P
ADC2N
ADC3P
ADC3N

CLKP
CLKN
CSB
SCLK
RESETB

TMU_REFP
TMU_REFN

INPUT / OUTPUT

u48
DACO_P CBi DAC_P<0>
DACO_N o1 DAC N<0>
DAC1_P =1 DAC P<1>
DACL_N Vi1 DAC N<1>
DAC2_P NI DAC P<2>
DAC2_ N Ul DAC N<2>
DAC3_P = DAC P<3>
DAC3_N DAC N<3>
B7 | Q.1UF 0
ADCO_VCM —(1253{ >
ADCL \VCM uﬁg PINS SWAPPED TO EASE LAYOUT
_ B3 ~4.20HMS @ 4GHZ ~ C259
ADC2 VCM M | 0.1U O{> T14
- us ! { } ‘ C263
ADC3 VCM —CZSE‘# o o
ADC_DRVP | <4 ADC_CLK_OU t 0.1UF "y " | |——ADC CLK 0UT
ADC._DRVN C3  ADC CLK OUT N | C260 ‘ 4 . . 2 0.1UF
ISET
<o |13 st sol0 4-99K lo 0.1UF "
J13 SP1_SDO
spo =GRz TCM1-83X+ HE
ROBO | L2 DVDD1P8
IRQB1 R12 IRQB PINS ARE UNUSED
SYSREFP E SYSREF P
SYSREEN SYSREF N io
H4
ANA_DEBUGL
ANA_DEBUGO —
VCO_FINE jj: VCO FINE VCO FINE
VCO_COARSE 7% VCO_COARSE
VCO_VREG o7 VCO_VREG R286 VCO_VREG
VCO_VCM VCO_vCM 226
NVG1 OUT P9 NVG1 OUT<1> |1 c261 — SZSSF SYNCIN_P<0> 0 R408 p13
NVGO_OUT [ =2 NVBL 0UT<0> Co57 [ 2200pPF ) USE CMOS SINGLE-ENDED MODE FOR SYNCO AL3)
N9 0
TMU_TDP 0.022UF A4 SYNCIN P<1> 0 ﬁ;éj B12
N10
TMU_TDN VCO_VCM SYNCIN N 0 vy, Al2
ADCO_FD0 232 0 R284 288
ADC1_FDO E12 10K C258
ADC2_FDO %1122 0 Vo comRSE T 0.033UF
ADC3_FDO 7+ -
ADCO_FDL £7)
ADCI_FD1 "m0 jUSING DSA FOR GAIN CONTROL INSTEAD
ADC2_FD1 |
- G11
ADC3_FD1 orocs. 05
<O..
cpioo INL2 0, AR273 0
opior L1M12 . \AR274 '
ooz |1NLL Q. AR275 2
Gpiog M1
GPioa |11
cpios LIRLL 0\, AR278 3
opios N3 QA AR279 4
M3 qo.,.R280 5]
GPIO7
GPIOS8 M/\RZ&J.—G
opiog |K18  Q\aR282
112 Q,.R283 &)
GPIO10

AD9081BBPZ-4D4AC

SYNCO_IP
SYNCO_IN

SYNCL_IP
SYNCL_IN

REVISIONS
REV DESCRIPTION DATE APPROVED
DAC P<3..0> BUD
DAC N<3..0> BUD
SERDOUT P<3..0> BUD
SERDOUT N<3..0> BUD
SYNCOUT P<1..0> BUD
SYNCOUT N oUD>
SP1_SDO oD
ADC_CLK OUT ST
u4s8
TxENL [RE3 0, AR289 1o TXEN<1..0>
P13 .
TXENO
RXENL D13 Qnn/R36 1 RXEN<1..0>
E13 .
RXENO
TXPO A5 0.1UF | |C264 0 SERDOUT P<3..0>
mxpy G2 0.1UF | |c265 1
Txp2 |[E20.1UF | |C266 2
xp3 |G 0.1UF | |C267 3
Txp4 |18
TXPS |20
TXPG | D30
B18
TXP7 —
xno A4 0.1UF | |C268 o, SERDOUT N<3..0>
g LS4 0.1UF | |C269
e B4 _0.1UF | |c270
g LG4 0.1UF | jc271 =)
TXN4 Jj;7
TXNSVE}7
TXN6 J2;7
B17
TXN7 —
RXPO L18 o 1UF | |C272 o SERDIN P<3..0>
rxpy W18 0 1UF | |c273 4
Rxpo |RE8 0. 1UF | |C274
rxps L9180 1UF | |c275 =)
RXP4 J%;S
RXPS |20
RXPG [0
P15
RXP7 —
rxno LEE!0.1UF | |C276 o SERDIN N<3..0>
Rt VA7 0.1UF | |C277 s
Rxnz RE7_0.1UF | |C278 2
rxng L9L7 0.1UF | |C279 )
RXN4 J%;4
RXN5 l!;4
RXNG;—FJ-4
P14
RXN7 —
L16
SER_DEBUGO 77 5SER_DEBUG PINS EOR INTERNAL USE ONLY
SER DEBUG1 | == "WUST BE KEPT OPEN
synco op 913 g R409 SYNCOUT P<0>
SYNC073N 1[43 USE CMOS SINGLE-ENDED MODE FOR SYNCO
synet op 912 g Re93 SYNCOUT P<1>
synet on Y12 0 SYNCOUT N
- R294
AD9081BBPZ-4D4AC
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REVISIONS
M X I | l ' P P I I | f ; REV DESCRIPTION DATE | APPROVED
\ U4g
VSSD_DIG_SUBST |T11
VSSD_DIG_SUBST |C11 * u4s
DVDDL_RT  DCLKVDD1 FVDD1 SVDDL. PLL VDD1 NVG AVDD1.' ADC
DVSS_TRNCH |L8
DVSS_TRNCH |7 * u4s
VSS_NVGL | R9
DVSS_TRNCH |H8 SPLLVSS |K14
_ VSS_NVGO | D9
DVSS_TRNCH |H7 SPLLVSS |J15
DAC_SHLD V3 CLKVSS_ADCL | N6 SPLLVSS |J14
CLKVSS_ADCO | F6
DAC_SHLD [U3 SUNNL ADCL DESVSS |18
VDD ACD DAC_SHLD [B3 svo2'pLL RVNN1<1> P10 - AVSS_ADCL | V11 * u4s DESVSS [\/17
DVDDL RT K6 - DAC_SHLD (A3 VDDL NVG R10 | vDDL NVGL AVSS_ADCL | Vg DESVSS |U15
J6| DVDD_ACD DVDD1 F10 | TMU_DvDD1
AVSS_ADCL | V7 DESVSS |14
BCLKVDDL SHLD_DAC_ADC |R5 BVNN1<1> RS8 BVNN1_ADC1 AVSS ADCL va AVDD2 F9 | TMU_AVDD2 DESVSS |T18
DCLKVDD1 KS SHLD_DAC_ADC |D5 _ P8 | BVNNL ADCL -
DVDD1P8 T13 | DVDD2 DESVSS |T17
PLL_CLKVDD] J5| PLL_CLKVDD1 DRTVSS RVNNL_ADCO AVSS_ADCL | U10 DVDD2 SPLLVDD?2 DESVSS
L6 RVNN1<0> E10 _ AVSS_ADCL | U9 C13 DVSS |M10 SVDD2 PLL K15 R15
AVDD2 L3| PLLVDD2 DRTVSS |H6 DESVSS |R14
VDD1 NVG D10 | VDD1_NVGO AVSS_ADC1 ue AVDD1 R2 | DvDD1_DAC23 DVSS SVDD1 PLL K16| SVDD1_SYNTH DESVSS |p18
DAVDD1 P5| DAVDD1_DAC23 DCLKVSS (L5 DVDD1P8 BVNN2<1> T9 BVNN2_ADC1 AVSS_ADC1 us D2 | DVDD1_DACOL DVSS 16| svop1_cp DESVSS |p17
N5| DAVDDL_DAC23 PLL_CLKVSS |H5 BVNN2<0> C9 | BVNN2_ADCO AVSS_ADCL | U4 DVSS pESVSS [NI5
F5| DAVDD1_DACO1 DAVSS_DAC23 | P4 BVNN1<0> ES8 BVNN1_ADCO AVSS_ADC1 T8 DVDD1 RT K7 | DRTVDD1 DVSS SVDD1 DESVDD1 DESVSS [N14
D8 | BVNN1 ADCO AVSS ADCL | T7 J7 | DRTVDDL DVSS DESVDD1
E5| DAVDDL_DACO1 DAVSS_DAC23 N4 DESVSS |M18
BVDD3<1> T10 | BVDD3_ADC1 AVSS ADCL | T6 VODL DVSS DESVDD1 Draves
AVDDL R4| ACLKVDD1 DAVSS_DACOL |F4 BVDD3<0> C10 | BVDD3_ADCO AVSS ADCL | T5 DVDD1 M9 VDL DVSS DESVDD1 Draves M1/
R3| ACLKVDD1 DAVSS_DACO! | E4 BVDD2 R7 | BVDD2 ADCL AVSS ADCL | PG VDL DVSS DESVDD1 Draves L14
ACLKVDD1 P7 | BVDD2 ADCL AVSS ADCL | N8 DVSS DESVDD1 K18
AVSS_DAC |V1 DVDDL1 DESVSS |K17
ACLKVDD1 AVSS ADCL | N7 DVSS DESVDD1
AVSS_DAC |U?2 BVDD2 E7 | BVDD2 ADCO DVDDL1
ACLKVDD1 AVSS_DAC BVDD2_ADCO AVSS_ADCL | MS DVDD1 SERVDD1 SERVSS 1J18
ACLKVDD1 -DAC (T2 D7 - SVDD1 SERVSS |J17
AVSS_DAC |R1 AVSS_ADCO | G5 DVDD1 SERVDD1
ACLKVDD1 RVDD2 U11 | RvDD2_ADC1 SERVSS |H15
AVSS_DAC |p1 AVSS_ADCO | F8 DVDD1 SERVDD1
ACLKVDD1 B11 | RVDD2_ADCO SERVSS |H14
AVSS_DAC |N?2 AVSS_ADCO | E7 DVDDL1 SERVDD1 aeryes
AVDD2 V2| AVDD2_DAC23 AVSS_DAC | M4 FVDD1 R6 | FVDDL_ADCL AVSS_ADCO | EG SERVDD1 aeryas gi?
pP2| AVDD2_DAC23 AVSS_DAC |M3 D6 FVDD1_ADCO AVSS_ADCO C8 AD9081BBPZ-4D4AC SERVDD1 SERVSS [F15
L2| AvDD2_DAC23 AVSS_DAC | M2 AVSS_ADCO | 7 SERVDD1
CLKVDD1 M6 | CLKVDD1 _ADC1 SERVSS |F14
AVDD2_DACO1 AVSS_DAC |L1 BVDD2 G6 | CLKVDDL_ADCO AVSS_ADCO | C6 SERVDDL SERVSS |E18
AVDD2 HZ - AVSS_DAC [K2 - AVSS_ADCO | C5
E2| AvDD2_DACO1 SERVSS |E17
b AVSS_DAC |J2 AVDD1 ADC M8 | AVDD1_ADC1 AVSS_ADCO | B10
A2| AVDD2_DACO1 SERVSS [D15
AVSS_DAC |H1 M7 | AVDD1 ADCL AVSS_ADCO | B9 DVDD1 aervas
AVSS_DAC | G4 * * * AVSS_ADCO | BG D14
G8 | AVDDL_ADCO SERVSS |C18
AVSS_DAC |G3 AVSS_ADCO | BS
G7 | AVDDL_ADCO SERVSS [C17
AVSS_DAC |G2 AVSS_ADCO | B4 * * * * * * SERVSS [B15
N e e [E2 | cos3 | cess | coor L c209 e oo ALL SERVSS |B14
A 1EL T 0.1UF T 0.1UF T O0.1UF T 0.1UF . A8 SERVSS |A18
AVSS_DAC D] AVSS_ADCO | A7 1 cs6 |l cso L csss L cazr L csse | ocao | ocaam SERVSS [AL7
AVSS_DAC |C2 AVSS_ADCO | A4 T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T O0.1UF
AVSS_DAC |B2 0
AVSS DAG [A1 o o io 0 AD0B1BBPZ-4D4AC,
Ve
0 ® ® ® ® ®
AD9081BBPZ-4D4AC AD9081BBPZ-4D4AC io
DVDD1
AVDD2 DVDD1_RT BVNN2<0> BVNN2<1> BVDD3<0> BVDD3<1> AVDD1_ADC s o SVDDL_PLL svDD1
[ * * * * * * ~— [ * * ~— [ *
1 C327 1 C331 1 C335
T O0.1UF 7 O0.1UF T O0.1UF
L C280 1 C301 L C304 _I C287 1 C289 L C292 L C295 1 C298 _L C300 1 C302 _1 C305 _1 C308 1 C311 1 C313 1 C316 1 C319 1 C322 1 C324 1 C342 1 C344 _1 C346 1 C348 L C350
T 0.1UF T 0.1IUF T 0.1UF | 0.1UF T 0.1UF T 0.IUF T 0.IUF T 0.IUF T 0.IUF T 0.IUF T 0.IUF T 0.1IUF T O0.1UF T O.1UF T 0.1UF T 0.1UF T 0.1UF T O0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T O.1UF
DNI DNI DNI DNI o
Lo
L L L L L L ® L L L L L
i —Lo Lo Lo —Lo Lo
V4 DVDD1_RT AVDD1
WGL UT<0> NVGL_OUT<1>
AVDD1 DAVDD1 I I
s o o I SVDD2_PLL svDD1
1 C328 1 C332 1 C336 1 C338
¢ (A RUNL<C> ¢ (A RUANLEL> T 0.1UF T 0.1UF T 0.1UF T 0.1UF
@ @ @
1ot | coma | ocoss | cooo 1 o0 | coos PLACE DECOUPLING CAPS CLOSE TO Nveévﬁﬁlzgz PLACE DECOUPLING CAPS CLOSE TO Nveévﬁﬁlzi:
T 0.1UF 7 0.1UF T O0.1UF 71 O0.1UF T 0.1UF 7 0.1UF ALIAS l l ALIAS l l
C307 C310 C318 C321 0 0 _ gsfSF L C345 L C347 1 C349 1 C351
0.1UF 0.1UF 0.1UF 0.1UF ) T 0.1UF 7 O0.1UF T O.1UF 71 O0.1UF
L L
io 0 lo 0 lo 0
0 ® ®
E6 \V4 LO
DCLKVDD1 FVDD1 ’ ’ PLL_CLKVDD1 VDDL_NVG FVDD1 BVDD2 RVDD2 CLKVDDL DVDD1P8
220HM AT 100 MEGHZ R205 R296 | | | | | |
| C282 10 1
T 0.1UF DNI DNI
1 C291 L C294 1 C303 _L C306 1 C309 1 C312 1 C314 1 C315 1 C317 1 C320 1 C323 1 C288 1 C325 1 C329 SCHEMATIC
T 10UF T 0.1UF T O0.1UF 7 O0.1UF T O.1UF 717 O0.1UF T O.1UF T O0.1UF T 0.1UF 7 O0.1UF T O.1UF 71 O0.1UF T 0.1UF 7 O0.1UF = ANALOG
DNI DNI DNI DNI = QUAD MxFE PHASED ARRAY PROTOTYPE
0 E DEVICES AEROSPACE AND DEFENSE GROUP
v 0 0 AD9081, ADQUADMXFE1EBZ BRD, 2nd Rx Nyquist
\V4 \V4 0 0 0 0 0 0 THIS DRAVING 5 THE PROPERTY OF ANALOG DEVICES e DESIGN VIEW DRAWING NO. REV
i i i i e o I AT T oS <DESIGN_VIEW> 02 057438-02 D
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6

S

A

ADC P<3..0>

ADC N<3..0>

SPI

SDIO

SERDIN P<3..0>

SERDIN N<3..0>

SYNCIN P<1..0>

SYNCIN N

RXEN<1..0>

TXEN<1..0>

SYSREF P

SYSREF N

RESETB

CLKIN_P

CLKIN_N

SPI1_CSB

SPI_SCLK

GP10<8..0>

MXFE

ADC P<0> A6

ADC N<0> AS

ADC P<1> V6

ADC N<1> V5

ADC p<2>  AlO

ADC N<2> A9

ADC P<3> V10

ADC N<3> V9

CLKIN P J1

CLKIN N K1
SP1_CSB 13
SP1_SCLK H13
RESETB Cl12
AVDD2 G10

G9

Lo

ADCOP
ADCON
ADC1P
ADCIN
ADC2P
ADC2N
ADC3P
ADC3N

CLKP
CLKN
CSB
SCLK
RESETB

TMU_REFP
TMU_REFN

INPUT / OUTPUT

u49
DACO_P CBi DAC_P<0>
DACO_N o1 DAC_N<0>
DAC1_P =1 DAC P<1>
DACL_N Vi1 DAC N<1>
DAC2_P NI DAC P<2>
DAC2_ N Ul DAC_N<2>
DAC3_P = DAC_P<3>
DAC3_N DAC N<3>
B/ . Q_1UF 0
ADCO_VCM —(1352{ >
ADC1_VCM ur | C354 PINS SWAPPED TO EASE LAYOUT
ADC2_veM {o-C323) | 01U 0p T15
- us8 | { } ‘ C362
ADC3_VCM —035% L—O—J-UF—QD . .
ADC BRVP C4 ADC CLK ouU 0.1UF U U { } ADC CLK OuUT
ADC_DRUN C3  ADC_CLK_OUT N | C359 ‘ 4 . . 2 0.1UF
ISET
<o |13 st sol0 4-99K lo 0.1UF "
J13 SP1_SDO
sp0 O RI0L—PL TCM1-83X+ HE
ROBO | L2 DVDD1P8
IRQB1 R12 IRQB PINS ARE UNUSED
SYSREFP E SYSREF P
SYSREFN SYSREF N Lo
H4
ANA_DEBUGL |1
ANA_DEBUGO —
VCO_ FINE jj: VCO_FINE VCO_FINE
VCO_COARSE |12 VCO_COARSE
VCO_VREG f 7 VCO_VREG R319 VCO_VREG
VCO_VCM VeQ_VCu 226
NVGL OUT B2 NVG1 QUT<I> | c360 — g?’gﬁF SYNCIN_P<0> g R431 B3
NVGO_OUT [ =2 NVBL 0UT<0> C356 [ 2200pPF ) USE CMOS SINGLE-ENDED MODE FOR SYNCO AL3)
N9 0
TMU_TDP 0.022UF \V4 SYNCIN P<1> 0 WO B12
N10
TMU_TDN VCO_VCM SYNCIN N 0 Al12
ADCO_FD0 232 0 R317 R321
ADC1_FDO E12 10K C357
ADC2_FDO %1122 0 Vo comRSE T 0.033UF
ADC3_FDO |77 -
ADCO_FD1 =77
ADCI_FD1 "m0 jUSING DSA FOR GAIN CONTROL INSTEAD
ADC2_FD1 [~
- Gl1
ADC3_FD1 — orocs. 05
<o..
GPI00 |22 0nnnR304
spior L1M12 g\ AR307 '
ooz AL g R308 2
cpio3 U
Gpios | P11
g A S /YN Y
opios A8 Q\aR312 4
M3 g,.R313 5]
GPIO?
cpios L1130\ AnR314 6
K13 )
GPIOY (=75
GPIO10 Qw R316 8

AD9081BBPZ-4D4AC

SYNCO_IP
SYNCO_IN

SYNCL_IP
SYNCL_IN

REVISIONS
REV DESCRIPTION DATE APPROVED
DAC P<3..0> BUD
DAC N<3..0> BUD
SERDOUT P<3..0> BUD
SERDOUT N<3..0> BUD
SYNCOUT P<1..0> BUD
SYNCOUT N oUD>
SP1_SDO oD
ADC_CLK OUT ST
u49
TXENL R13 QA \R322 1 TXEN<1..0>
P13 .
TXENO
RXENL D13 QA R3Z 1 RXEN<1..0>
E13 .
RXENO
TXPO Al5 (_1UF | |C363 0 SERDOUT P<3..0>
mxpy G2 0.1UF | |C364 1
Txp2 B2 0.1UF | |C365 2
mxp3 |G 0.1UF | |C366 3
Txp4 |18
TXPS |20
TXPG | D30
B18
TXP7 —
xno A4 0.1UF | |C367 o, SERDOUT N<3..0>
g LS4 0.1UF | |C368
e [EX4_0.1UF | |C369 -
g LG4 0.1UF | 370 =)
TXN4 Jj;7
TXNSVE}7
TXNG6 J2;7
B17
TXN7 —
RXPO L18 o_1UF||c371 o SERDIN P<3..0>
rxpy 118 0 1UF | |c372 4
Rxpo |RE80_1UF | |C373
axps U8 0 1UF | |c374 )
RXP4 J%;S
RXP5 1!25
RXPGVIJ-5
P15
RXP7 —
rxno LEE!0.1UF | |C375 o SERDIN N<3..0>
Ryt N7 0 1UF | |C376 s
Rxnz LRL7_0.1UF | |C377
rxng LUL7 0.1UF | |C378 )
RxNa | L4
RXNS |2
RXNG |2
P14
RXN7 —
L16
SER_DEBUGO 17 =SER DEBUG BINSEOR INTERNAL USE ONLY
SER DEBUG1 | == "WUST BE KEPT OPEN
synco op 913 g R4s2 SYNCOUT P<0>
SYNC073N 1[43 USE CMOS SINGLE-ENDED MODE FOR SYNCO
synet op 912 0 R326  syncour pe1s
synet on Y12 0 SYNCOUT_N
- R327
AD9081BBPZ-4D4AC
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
15 DRAWING OPERTY OF ANALOG DEVIGES ING DESIGN VIEW DRAWING NO. REV
A <DESIGN_VIEW> 02_057438-02 D
PTD ENGINEER SIZE SCALE
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REVISIONS
M X I | l ' P P I I | ! ; REV DESCRIPTION DATE APPROVED
\ U4
VSSD_DIG_SUBST |T11
VSSD_DIG_SUBST |C11 * u49
DVDDL_RT  DCLKVDD1 FVDD1 SVDDL. PLL VDD1 NVG AVDD1.' ADC
DVSS_TRNCH |L8
DVSS_TRNCH |7 * u49
VSS_NVGL | R9
DVSS_TRNCH |H8 SPLLVSS |K14
_ VSS_NVGO | D9
DVSS_TRNCH |H7 SPLLVSS |J15
DAC_SHLD V3 CLKVSS_ADCL | N6 SPLLVSS |J14
CLKVSS_ADCO | F6
DAC_SHLD [U3 SUNNL ADCL DESVSS |18
VDD ACD DAC_SHLD [B3 svo2'pLL RVNN1<1> P10 - AVSS_ADCL | V11 * u49 DESVSS [\/17
DVDDL RT K6 - DAC_SHLD (A3 VDDL NVG R10 | vDDL NVGL AVSS_ADCL | Vg DESVSS |U15
J6| DVDD_ACD DVDD1 F10 | TMU_DvDD1
AVSS_ADCL | V7 DESVSS |14
BCLKVDDL SHLD_DAC_ADC |R5 BVNN1<1> RS8 BVNN1_ADC1 AVSS ADCL va AVDD2 F9 | TMU_AVDD2 DESVSS |T18
DCLKVDD1 KS SHLD_DAC_ADC |D5 _ P8 | BVNNL ADCL -
DVDD1P8 T13 | DVDD2 DESVSS |T17
PLL_CLKVDD] J5| PLL_CLKVDD1 DRTVSS RVNNL_ADCO AVSS_ADCL | U10 DVDD2 SPLLVDD?2 DESVSS
L6 RVNN1<0> E10 _ AVSS_ADCL | U9 C13 DVSS |M10 SVDD2 PLL K15 R15
AVDD2 L3| PLLVDD2 DRTVSS |H6 DESVSS |R14
VDD1 NVG D10 | VDD1_NVGO AVSS_ADC1 ue AVDD1 R2 | DvDD1_DAC23 DVSS SVDD1 PLL K16| SVDD1_SYNTH DESVSS |p18
DAVDD1 P5| DAVDD1_DAC23 DCLKVSS (L5 DVDD1P8 BVNN2<1> T9 BVNN2_ADC1 AVSS_ADC1 us D2 | DVDD1_DACOL DVSS 16| svop1_cp DESVSS |p17
N5| DAVDD1_DAC23 PLL_CLKVSS |H5 BVNN2<0> C9 | BVNN2_ADCO AVSS_ADCL | U4 DVSS DESVSS |N15
F5| DAVDD1_DACO1 DAVSS_DAC23 | P4 BVNN1<0> ES8 BVNN1_ADCO AVSS_ADC1 T8 DVDD1 RT K7 | DRTVDD1 DVSS SVDD1 DESVDD1 DESVSS [N14
D8 | BVNN1 ADCO AVSS ADCL | T7 J7 | DRTVDDL DVSS DESVDD1
E5| DAVDDL_DACO1 DAVSS_DAC23 N4 DESVSS |M18
BVDD3<1> T10 | BVDD3_ADC1 AVSS ADCL | T6 VODL DVSS DESVDD1 Draves
AVDDL R4| ACLKVDD1 DAVSS_DACOL |F4 BVDD3<0> C10 | BVDD3_ADCO AVSS ADCL | T5 DVDD1 M9 VDL DVSS DESVDD1 Draves M1/
R3| ACLKVDD1 DAVSS_DACO! | E4 BVDD2 R7 | BVDD2 ADCL AVSS ADCL | PG VDL DVSS DESVDD1 Draves L14
ACLKVDD1 P7 | BVDD2 ADCL AVSS ADCL | N8 DVSS DESVDD1 K18
AVSS_DAC |V1 DVDDL1 DESVSS |K17
ACLKVDD1 AVSS ADCL | N7 DVSS DESVDD1
AVSS_DAC |U?2 BVDD2 E7 | BVDD2 ADCO DVDDL1
ACLKVDD1 AVSS_DAC BVDD2_ADCO AVSS_ADCL | MS DVDD1 SERVDD1 SERVSS 1J18
ACLKVDD1 -DAC (T2 D7 - SVDD1 SERVSS |J17
AVSS_DAC |R1 AVSS_ADCO | G5 DVDD1 SERVDD1
ACLKVDD1 RVDD2 U11 | RvDD2_ADC1 SERVSS |H15
AVSS_DAC |p1 AVSS_ADCO | F8 DVDD1 SERVDD1
ACLKVDD1 B11 | RVDD2_ADCO SERVSS |H14
AVSS_DAC |N?2 AVSS_ADCO | E7 DVDDL1 SERVDD1 aeryes
AVDD2 V2| AVDD2_DAC23 AVSS_DAC (M4 FVDD1 R6 | FVDD1_ADCI AVSS_ADCO | E6 SERVDD1 SERVSS 813
pP2| AVDD2_DAC23 AVSS_DAC |M3 D6 FVDD1_ADCO AVSS_ADCO C8 AD9081BBPZ-4D4AC SERVDD1 SERVSS [F15
L2| AvDD2_DAC23 AVSS_DAC | M2 AVSS_ADCO | 7 SERVDD1
CLKVDD1 M6 | CLKVDD1 _ADC1 SERVSS |F14
AVDD2_DACO1 AVSS_DAC |L1 BVDD2 G6 | CLKVDDL_ADCO AVSS_ADCO | C6 SERVDDL SERVSS |E18
AVDD2 HZ - AVSS_DAC [K2 - AVSS_ADCO | C5
E2| AvDD2_DACO1 SERVSS |E17
b AVSS_DAC |J2 AVDD1 ADC M8 | AVDD1_ADC1 AVSS_ADCO | B10
A2| AVDD2_DACO1 SERVSS [D15
AVSS_DAC |H1 M7 | AVDD1 ADCL AVSS_ADCO | B9 DVDD1 aervas
AVSS_DAC | G4 * * * AVSS_ADCO | BG D14
G8 | AVDDL_ADCO SERVSS |C18
AVSS_DAC |G3 AVSS_ADCO | BS
G7 | AVDDL_ADCO SERVSS [C17
AVSS_DAC |G2 AVSS_ADCO | B4 * * * * * * SERVSS [B15
ﬁziz—gﬁg F2 | c382 |l c3ss | c3ee | c398 ’/x:—ﬁggg ALl SERVSS [B14
-DACHEL T 0.1UF T 0.1UF T 0.1UF T 0.1UF — A8 SERVSS |A18
AVSS_DAC |D1 AVSS_ADCO | A7 | cas | caze | cas2 | cass | cazr | cass | ca39 SERVSS [AL7
AVSS_DAC |C2 AVSS_ADCO | A4 T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T O0.1UF
AVSS_DAC |B2 0
AVSS_DAC |A1 ¢ ¢ io 0 AD9081BBPZ-4D4AC,
Ve
0 o o o o o
AD9081BBPZ-4D4AC AD9081BBPZ-4D4AC LO
DVDD1
AVDD2 DVDD1_RT BVNN2<0> BVNN2<1> BVDD3<0> BVDD3<1> AVDD1_ADC s o SVDDL_PLL svDD1
@ @ @ @ @ @ @ o—————— @ @ @ o——————— @ @
|1 C426 1 C430 | C433
T O0.1UF 7 O0.1UF T O0.1UF
L C379 _L C400 L C403 _1 C386 1 C388 1 C391 1 C394 L C397 1 C399 1 C401 _L C404 _L C407 _1 C410 L C412 _L C415 1 C418 1 C421 L C20 _L C440 L C442 L C444 _L C446 _I C448
T 0.1UF T 0.1UF T O0.1UF 7 O.1UF T O0.1UF 7 O0.1UF T O.1UF 71 0.1UF T 0.1UF 7 0.1UF T 0.1UF 7 0.1UF T O.1UF 71 O0.1UF T 0.1UF 7 O0.1UF T O0.1UF 71 O0.1UF T 0.1UF 7 0.1UF T 0.1UF 7 O0.1UF T O0.1UF
DNI DNI DNI DNI o
io
L L L L L L ® L L L L L
. 0 J70 J70 0 J70
V4 DVDD1_RT AVDD1
NVG1_OUT<0> NVe1_OUT<1>
AVDD1 DAVDD1 I I
s o o I SVDD2_PLL svDD1
1 C21 1 C38 1 C434 1 C436
$— (s ez $— (s s T 0.1UF T 0.1UF T 0.1UF T 0.1UF
@ @ @
| css0 | csss | cass | case 1 s | caos PLACE DECOUPLING CAPS CLOSE TO NVGéVgﬁEg: PLACE DECOUPLING CAPS CLOSE TO Nveévgﬁljz
T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF —tAlas l l —tAlas l l
C406 C409 C4a17 C420 0 0 _ gdfﬁl: 1 C443 _L C445 _L C4a47 _L C449
0.1UF 0.1UF 0.1UF 0.1UF ) T 0.1UF 7 O0.1UF T O.1UF 71 O0.1UF
L L
io 0 lo 0 lo 0
0 o o
E7 V4 LO
DCLKVDD1 FVDD1 ’ ’ PLL_CLKVDD1 VDDL_NVG FVDD1 BVDD2 RVDD2 CLKVDDL DVDD1P8
220HM AT 100 MEGHZ R328 R329
1 C381 10 1
T 0.1UF DNI DNI
1 C390 1 C393 _L C402 _L C405 _L C408 1 C411 L C413 1 C414 _L C416 L C419 L C422 1 C387 L C424 1 C428 SCHEMATIC
T 10UF T 0.1UF T O0.1UF 7 O0.1UF T O.1UF 717 O0.1UF T O.1UF T O0.1UF T 0.1UF 7 O0.1UF T O.1UF 71 O0.1UF T 0.1UF 7 O0.1UF = ANALOG
DNI DNI DNI DNI = QUAD MxFE PHASED ARRAY PROTOTYPE
0 E DEVICES AEROSPACE AND DEFENSE GROUP
v ; . AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
\V4 \V4 0 0 0 0 0 0 THIS DRAVING 5 THE PROPERTY OF ANALOG DEVICES e DESIGN VIEW DRAWING NO. REV
i i i i e o I AT T oS <DESIGN_VIEW> 02 057438-02 D
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S

A

ADC P<3..0>

ADC N<3..0>

SPI

SDIO

SERDIN P<3..0>

SERDIN N<3..0>

SYNCIN P<1..0>

SYNCIN N

RXEN<1..0>

TXEN<1..0>

SYSREF P

SYSREF N

RESETB

CLKIN_P

CLKIN_N

SPI1_CSB

SPI_SCLK

GP10<8..0>

MXFE

ADC P<0> A6

ADC N<0> AS

ADC P<1> V6

ADC N<1> V5

ADC p<2>  AlO

ADC N<2> A9

ADC P<3> V10

ADC N<3> V9

CLKIN P J1

CLKIN N K1
SP1_CSB G13
SP1_SCLK H13
RESETB C12
AVDD2 G10

G9

Lo

ADCOP
ADCON
ADC1P
ADCIN
ADC2P
ADC2N
ADC3P
ADC3N

CLKP
CLKN
CSB
SCLK
RESETB

TMU_REFP
TMU_REFN

INPUT / OUTPUT

U6l
DACO_P CBi DAC_P<0>
DACO_N o1 DAC N<0>
DAC1_P =1 DAC P<1>
DACL_N Vi1 DAC N<1>
DAC2_P NI DAC P<2>
DAC2_ N Ul DAC_N<2>
DAC3_P = DAC_P<3>
DAC3_N DAC N<3>
B/ | Q.1UF 0
ADCO_VCM —C55H >
ADCL \VCM u@ PINS SWAPPED TO EASE LAYOUT
_ B3 ~4.20HMS @ 4GHZ ~ C557
ADC2_veM {o-C292) | 01U 0p T23
- us ! C554 {} ‘ C561
ADC3 VCM o o
oc Drvp | G4 ADC CLK OUT t [ 0. 1UF w N | |_A0C CLK Ut
ADC._DRVN C3  ADC_CLK_OUT N C558 4 . . 2 0.1UF
H3 RA17 L W—WJ
| |
ISET
<o |13 st sol0 4-99K lo 0.1UF "
J13 SP1_SDO
spo =" GhRalz—3F1 TCM1-83X+ HE
ROBO | L2 DVDD1P8
IROB1 R12 IRQB PINS ARE UNUSED
SYSREFP E SYSREF P
SYSREFN SYSREF N io
H4
ANA_DEBUGL
ANA_DEBUGO [—
VCO_FINE jj: VCO FINE VCO FINE
VCO_COARSE | e VCO COARSE
VCO_VREG o7 VCO_VREG R418 VCO_VREG
VCO_VCM VCO_vCM 226
NVGL OUT 2 NV61 OUT<l> I c559 — SSSBF SYNCIN_P<0> g R433 B3
NVGO_OUT [ =2 NVBL 0UT<0> 555 [ 2200pPF ) USE CMOS SINGLE-ENDED MODE FOR SYNCO AL3)
0
TMU_TDP mio 0.022UF < SYNCIN P<1> o R419 BI12
TMU_TDN VCO VCM SYNCIN N 0 Al2
D12 0 <R416 RA20
ADCO_FDO =%
ADC1_FDO E12 10K C556
ADC2_FDO %1122 0 Vo comRSE T 0.033UF
ADC3_FDO 7+ <
ADCO_FDL £7)
ADCI_FD1 "m0 jUSING DSA FOR GAIN CONTROL INSTEAD
ADC2_FD1 |-~
- Gl1
ADC3_FD1 | orocs. 05
<O..
apioo INL2 0, \ AR405 0
ooy IM12_ 0, \ \R406 .
ooz INLL 0, \ \R407 2
cpiog ML
cpios [P+t
cpios LRLL 0\ AR410 3
M3 Q. R412 5]
GPIO7
cpiog |13 0\anR413 6
opiog K13 0\ ~R414 :
o010 N2 Q\\nR415 8

AD9081BBPZ-4D4AC

SYNCO_IP
SYNCO_IN

SYNCL_IP
SYNCL_IN

REVISIONS
REV DESCRIPTION DATE APPROVED
DAC P<3..0> BUD
DAC N<3..0> BUD
SERDOUT P<3..0> BUD
SERDOUT N<3..0> BUD
SYNCOUT P<1..0> BUD
SYNCOUT N oUD>
SP1_SDO oD
ADC_CLK OUT ST
U61
TxENL [RE3 0\ nR421 1o TXEN<1..0>
P13 .
TXENO
RXENL D13 QrnR45 1 RXEN<1..0>
E13 .
RXENO
TXPO Al5 (_1UF | |C562 0 SERDOUT P<3..0>
mxpy G2 0.1UF | |C563 1
Txp2 |[E°0.1UF | |C564 2
xp3 |G 0.1UF | |C565 3
Txp4 |18
TXPS |20
TXPG | D30
B18
TXP7 —
xno A4 0 1UF | |C566 o SERDOUT N<3..0>
g LS4 0.1UF | |C567
e [EX4_0.1UF | |c568 -
g LG4 0.1UF | |C569 =)
TXN4 Jj;7
TXNSVE}7
TXN6 J2;7
B17
TXN7 —
RXPO L18 o 1UF||C570 o SERDIN P<3..0>
rxpy 118 0 1UF | |c571
Rxpo |RE8 0_1UF | |C572 -
rxps U8 0. 1UF | |C573 =)
RXP4 J%;S
RXPS |20
RXPG [0
P15
RXP7 —
rxno EE7_0.1UF | |C574 o SERDIN N<3..0>
R VA7 0.1UF || C19 s
Rxnz -RL7_0.1UF | |C576 2
rxng LUL7 0.1UF | |C577 )
RXN4 J%;4
RXN5 l!;4
RXNG;—FJ-4
P14
RXN7 —
L16
SER_DEBUGO 17 =SER DEBUG BINSEOR INTERNAL USE ONLY
SER DEBUG1 | == "WUST BE KEPT OPEN
synco op 913 g R4s4 SYNCOUT P<0>
SYNC073N 1[43 USE CMOS SINGLE-ENDED MODE FOR SYNCO
synet op 912 0 R425  syncout pe1s
synet on Y12 0 SYNCOUT_N
- R426
AD9081BBPZ-4D4AC
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFE1EBZ_BRD, 2nd Rx Nyquist
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REVISIONS
M X I | l ' P P I I | ! ; REV DESCRIPTION DATE APPROVED
. U61
VSSD_DIG_SUBST |T11
VSSD_DIG_SUBST |C11 * U6l
DVDDL_RT  DCLKVDD1 FVDD1 SVDDL'PLL VDD1 NVG AVDD1.' ADC
DVSS_TRNCH |8
DVSS_TRNCH |[7 VS8 NVGL * U6l
DVSS_TRNCH |Hg Vo8 NV R9 SPLLVSS |K14
DVSS_TRNCH |H7 - D9 SPLLVSS |J15
DAC_SHLD |va CLKVSS_ADCL | NG SPLLVSS |J14
DAC SHLD CLKVSS_ADCO | FG
= U3 RVNNL_ADC1 DESVSS V18
VDD ACD DAC_SHLD [B3 svo2'pLL RVNN1<1> P10 - AVSS_ADCL | V11 * U6l DESVSS [\/17
DVDD1 RT K6 ~ DAC_SHLD |A3 VDD1 NVG R10 | VDD1_NVG1 AVSS ADCL | V8 DESVSS |U15
76| DVDD_ACD ves ADCL DVDDL F10 | TMU_DVDD1
3 V7 DESVSS [U14
K5| DCLKVDD1 SHLD_DAC_ADC |R5 BVNN1<1> RS8 BVNN1_ADC1 AVSS ADCL va AVDD2 F9 | TMU_AVDD2 DESVSS |T18
DCLKVDD1 SHLD_DAC_ADC | D5 _ T P8 | BVNNL ADCL -
DVDD1P8 T13 | DVDD2 DESVSS |T17
PLL CLKVDD1 J5| PLL_CLKVDD1 DRTVSS AVSS_ADC1 | U10
L6 RVNN1<0> E10 | RVNN1_ADCO AVSS ADCL C13 | bvDD2 DVSS SVDD2 PLL K15| SPLLVDD2 DESVSS |R15
AVDD2 L3| PLLVDD? DRTVSS |Hg - U9 M10 DESVSS |R14
VDD1 NVG D10 | VDD1_NVGO AVSS ADC1 | U6 AVDD1 R2 | DVDD1_DAC23 DVSS SVDD1 PLL K16| SVDD1_SYNTH DESVSS |p18
DAVDD1 P5| DAVDD1_DAC23 DCLKVSS (L5 DVDD1P8 BVNN2<1> T9 BVNN2_ADC1 AVSS_ADC1 us D2 | DVDD1_DACOL DVSS 16| svop1_cp DESVSS |p17
N5| DAVDD1_DAC23 PLL_CLKVSS |H5 BVNN2<0> C9 | BVNN2_ADCO AVSS_ADCL | U4 DVSS PESVSS NIS
F5| DAVDD1_DACO1 DAVSS_DAC23 | P4 BVNN1<0> ES8 BVNN1_ADCO AVSS_ADC1 T8 DVDD1 RT K7 | DRTVDD1 DVSS SVDD1 DESVDD1 DESVSS [N14
D8 | BVNNL_ADCO AVSS_ADCL | T7 37 | DRTVDDL DVSS DESVDDL1
E5| DAVDD1_DACO1 DAVSS_DAC23 | N4 DESVSS [M18
BVDD3<1> T10 | BVDD3_ADCL AVSS_ADCL | TG VDL DVSS DESVDDL1 Deeves
AVDDL R4| ACLKVDD1 DAVSS_DACOL |F4 BVDD3<0> C10 | BVDD3_ADCO AVSS ADCL | T5 DVDD1 M9 VDL DVSS DESVDD1 Draves M1/
R3| ACLKVDD1 DAVSS_DACOL |E4 BVDD2 R7 | BVDD2 ADCL AVSS_ADCL | PG VDL DVSS DESVDDL1 Deaves L14
ACLKVDD1 P7 | BVDD2 ADCL AVSS_ADCL | N8 DVSS DESVDD1 K18
AVSS_DAC |v1 DVDD1 DESVSS |K17
ACLKVDD1 AVSS_ADCL | N7 DVSS DESVDD1
AVSS_DAC [U2 BVDD2 E7 | BVDD2_ADCO DVDD1
ACLKVDD1 AVSS_DAC BVDD2_ADCO AVSS_ADCL | MS DVDD1 SERVDDL1 SERVSS 1J18
ACLKVDD1 -DAC (T2 D7 - SVDD1 SERVSS |J17
AVSS_DAC |R1 AVSS_ADCO | G5 DVDD1 SERVDDL1
ACLKVDD1 RVDD2 U11 | RvDD2_ADC1 SERVSS |H15
AVSS_DAC |p1 AVSS_ADCO | F8 DVDD1 SERVDDL1
ACLKVDD1 B11 | RVDD2_ADCO SERVSS |H14
AVSS_DAC [N2 AVSS_ADCO | 7 DVDD1 SERVDDL1 acryas
AVDD2 V2| AVDD2_DAC23 AVSS_DAC M4 FVDDL R6 | FVDD1_ADCL AVSS_ADCO | EG SERVDDL1 aeryas G18
pP2| AVDD2_DAC23 AVSS_DAC |M3 D6 FVDD1_ADCO AVSS_ADCO C8 AD9081BBPZ-4D4AC SERVDD1 SERVSS G17
L2| AvDD2_DAC23 AVSS_DAC [M2 AVSS_ADCO | (7 SERVDDL1 F15
CLKVDD1 M6 | CLKVDD1 _ADC1 SERVSS |F14
H2| AVDD2_DACO1 AVSS_DAC |L1 BVDD2 G6 | CLKVDD1_ADCO AVSS_ADCO | C6 SERVDDL SERVSS |E18
AVDD2 - AVSS_DAC [K2 - AVSS_ADCO | C5
E2| AVDD2_DACO1 SERVSS |E17
b AVSS_DAC |J2 AVDD1 ADC M8 | AVDD1_ADC1 AVSS_ADCO | B10
A2| AvbD2_DACO1 SERVSS |D15
AVSS_DAC |H1 M7 | AVDDL_ADCL AVSS_ADCO | B9 DVDDL aeryas
AVSS_DAC |G4 ® * * AVSS_ADCO | BG D14
G8 | AvDDL_ADCO SERVSS |C18
AVSS_DAC |G3 AVSS_ADCO | B5
G7 | AvDDL_ADCO SERVSS |C17
AVSS_DAC |G2 AVSS_ADCO | B4 * * * * * * SERVSS [B15
ﬁziz—gﬁg F2 | cs81 |l cse3 | cses | cso7 ’/x:—ﬁggg ALl SERVSS [B14
-DACHEL T 0.1UF T 0.1UF T 0.1UF T 0.1UF — A8 SERVSS |A18
AVSS_DAC | D1 AVSS_ADCO | A7 | ce24a | ce2s | cesr | cess | cess | cesr | 638 SERVSS |AL7
AVSS_DAC |C2 AVSS_ADCO | A4 T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T O0.1UF
AVSS_DAC B2 . . 1o
AVSS_DAC |AL io 0 AD90B1BBPZ-4DAAC
V4
0 o o o o o
AD9081BBPZ-4D4AC AD9081BBPZ-4D4AC LO
DVDD1
AVDD2 DVDDL_RT BVNN2<0> BVNN2<1> BVDD3<0> BVDD3<1> AVDD1_ADC s o SVDD1_PLL SVDD1
@ @ @ @ @ @ @ o—————— @ @ @ o——————— @ @
1 C625 1 C629 1 C632
T O0.1UF 7 O0.1UF T O0.1UF
1 Ch578 1 Ch99 L Ce02 _I C5h85 1 Ch87 _L Ch90 1 Ch93 1 Ch96 1 Ch98 _L Ce600 1 C603 _L C606 1 C609 1 C611 1 Co614 L Ce617 L C620 L C622 1 C639 1 C641 1 C643 L C645 L Ce47
T 0.1UF T 0.1UF T O0.1UF 7 O.1UF T O0.1UF 7 O0.1UF T O.1UF 71 0.1UF T 0.1UF 7 0.1UF T 0.1UF 7 0.1UF T O.1UF 71 O0.1UF T 0.1UF 7 O0.1UF T O0.1UF 71 O0.1UF T 0.1UF 7 0.1UF T 0.1UF 7 O0.1UF T O0.1UF
DNI DNI DNI DNI °
J70
L L L L L L ® L L L L L
0 0 io io 0 io
V4 DVDDL_RT AVDD1
NVG1_OUT<0> NVe1_OUT<1>
AVDD1 DAVDDL I I
s o o I SVDD2_PLL SVDD1
1 C626 L C630 1 C633 1 C635
¢ (A RUNL<C> ¢ (A RUANLEL> T 0.1UF T 0.1UF T 0.1UF T 0.1UF
@ @ @
| cs79 | css2 | cssa | cses 1 csor | csos PLACE DECOUPLING CAPS CLOSE TO NVGéVgﬁEg: PLACE DECOUPLING CAPS CLOSE TO Nveévgﬁljz
T 0.1UF 7 0.1UF T O0.1UF 71 O0.1UF T 0.1UF 7 0.1UF ALIAS l l ALIAS l l
C605 C608 C616 C619 0 0 _ 86f8F 1 C642 1 Coe44 _1 C646 1 C648
0.1UF 0.1UF 0.1UF 0.1UF ) T 0.1UF 7 O0.1UF T O.1UF 71 O0.1UF
L L
io 0 lo 0 lo 0
0 o o
ES8 \V4 Lo
DCLKVDD1 FVDDL ’ ’ PLL_CLKVDD1 VDD1_NVG FVDD1 BVDD2 RVDD2 CLKVDD1 DVDD1P8
220HM AT 100 MEGHZ RA27 RA28
_L Ch80 10 1
T 0.1UF DNI DNI
1 C5h89 1 Ch92 1 Ce601 1 Ce04 L Ce07 L C610 1 C612 1 C613 1 C615 1 C618 1 C621 _1 Ch86 1 C623 L Ce627 SCHEMATIC
T 10UF T 0.1UF T O0.1UF 7 O0.1UF T O.1UF 717 O0.1UF T O.1UF T O0.1UF T 0.1UF 7 O0.1UF T O.1UF 71 O0.1UF T 0.1UF 7 O0.1UF = ANALOG
DNI DNI DNI DNI = QUAD MxFE PHASED ARRAY PROTOTYPE
0 E DEVICES AEROSPACE AND DEFENSE GROUP
v . . AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
\V4 \V4 0 0 0 0 0 0 THIS DRAVING 5 THE PROPERTY OF ANALOG DEVICES e DESIGN VIEW DRAWING NO. REV
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S

A

ADC P<3..0>

ADC N<3..0>

SPI

SDIO

SERDIN P<3..0>

SERDIN N<3..0>

SYNCIN P<1..0>

SYNCIN N

RXEN<1..0>

TXEN<1..0>

SYSREF P

SYSREF N

RESETB

CLKIN_P

CLKIN_N

SPI1_CSB

SPI_SCLK

GP10<8..0>

MXFE

ADC P<0> A6

ADC N<0> A5

ADC P<1> V6

ADC N<1> V5

ADC P<2>  Al0

ADC N<2> A9

ADC P<3> V10

ADC N<3> V9

CLKIN P J1

CLKIN N K1
SP1_CSB G13
SPI_SCLK H13
RESETB Cl12
AVDD2 G10

G9

Lo

ADCOP
ADCON
ADC1P
ADCIN
ADC2P
ADC2N
ADC3P
ADC3N

CLKP
CLKN
CSB
SCLK
RESETB

TMU_REFP
TMU_REFN

*
u76
DACO_P Bl DAC_P<0>
DACO_N Cl DAC N<0>
DACL_P Gl DAC P<1>
DACL_N F1 DAC N<1>
DAC2_ P M1 DAC P<2>
DAC2 N N1 DAC_N<2>
DAC3 P Ul DAC_P<3>
DAC3 N T1 DAC N<3>
B7
ADCO_veM (7788 Q- UE 0p>

ADC1_VCM
ADC2_VCM
ADC3_VCM
ADC_DRVP
ADC_DRVN

ISET

SDIO
SDO

IRQBO
IRQB1

SYSREFP
SYSREFN

ANA_DEBUG1
ANA_DEBUGO

VCO_FINE
VCO_COARSE
VCO_VREG
VCO_VCM

NVG1_OUT
NVGO_OUT

TMU_TDP
TMU_TDN

ADCO_FDO
ADC1_FDO
ADC2_FDO
ADC3_FDO
ADCO_FD1
ADC1_FD1
ADC2_FD1
ADC3_FD1

GPIOO
GPIO1
GPIO2
GPIO3
GPIO4
GPIO5
GPIO6
GPIO7
GPIO8
GPIO9
GPIO10

INPUT / OUTPUT

PINS SWAPPED TO EASE LAYOUT

C790]
52 789, | 0 102—0—]‘“':—%% ~4.20HMS @ 4GHZ C‘7|94 33 croe
‘ [ (o] (o]
C4  aDc cLK ou%l t : 0.1UF | " " | |—ADC _CLK OUT
C3  ADC CLK OUT N C795 4 . . 2 0.1UF
H3 R548 | { } ‘ jluu&fj
F13 1 o0 49K lo 0.1UF "
J13 SPI SDO
OvRE - TCM1-83X+ ﬂ 6
P12 DVDD1P8
R12 IRQB PINS ARE UNUSED
T4 SYSREF P
T3 SYSREF N i
0
|H4
L4
J3 VCO FINE VCO FINE
J4 VCO COARSE
K3 vco VREG R549 VCO_VREG
K4 VCO VCM 226
P9 Nvel out<l> Locree =500 swein po> o 435 B13
E9  wvel out<o> C792 [ 2200pF ] USE CMOS SINGLE-ENDED MODE FOR SYNCO AL3]
N9 0
0.022UF e SYNCIN_P<1> 0 R§30 BI12
N10
VCO VCM SYNCIN N 0 Al12
D12 0 < R547 RE51
%g 10K C793
|- 0.033UF
1G12 0 VCO COARSE T
D11 v
Ell
"E11USING DSA FOR GAIN CONTROL INSTEAD
|G11
GP10<8. .0
N12 0., .R536 S22
Mi12 o, ..R537 1
N11 Q R538 5
M1l
P11
R11 o, .AR541 3
N13 0. .R542 4
M13 ... R543 5
L13 0, .AR544 6
K13 0. ..R545 :
T12 0.\ \R546 g

AD9081BBPZ-4D4AC

SYNCO_IP
SYNCO_IN

SYNCL_IP
SYNCL_IN

REVISIONS
REV DESCRIPTION DATE APPROVED
DAC P<3..0> BUD
DAC N<3..0> BUD
SERDOUT P<3..0> BUD
SERDOUT N<3..0> BUD
SYNCOUT P<1..0> BUD
SYNCOUT N oUD>
SP1_SDO oD
ADC_CLK OUT ST
u76
TXENL R13 Qr A R552 1 TXEN<1..0>
P13 .
TXENO
RXENL D13 Qrn R46 1 RXEN<1..0>
E13 .
RXENO
xpo 215 0 1UF | |C799 o SERDOUT P<3..0>
mxpy G2 0.1UF | |C800 1
Txp2 |[E°0.1UF | |C801 2
xp3 |G 0.1UF | |C802 =
Txp4 |18
TXPS |20
TXPG | D30
B18
TXP7 —
xno A4 0.1UF | |C803 o, SERDOUT N<3..0>
g LS4 0.1UF | |c804
e LEX4_0.1UF | |c805 -
g LG4 0.1UF | /806 =)
TXN4 Jj;7
TXNSVE}7
TXNG6 J2;7
B17
TXN7 —
RXPO L18 o_1UF | |C807 o SERDIN P<3..0>
rxpy 118 0 1UF | |c808 1
Rxpo |RE80_1UF | |C809 -
rxps U8 0.1UF | 810 =)
RXP4 J%;S
RXP5 1!25
RXPGVIJ-5
P15
RXP7 —
rxno EE7_0.1UF | |C811 o SERDIN N<3..0>
Rt N7 0 1UF | |C812 s
Rxnz LRL7_0.1UF | |C813
rxng LUL7 0.1UF | |C814 )
RxNa | L4
RXNS |2
RXNG |2
P14
RXN7 —
L16
SER_DEBUGO 17 =SER DEBUG BINSEOR INTERNAL USE ONLY
SER DEBUG1 | == "WUST BE KEPT OPEN
synco op 913 g R436 SYNCOUT P<0>
SYNC073N 1[43 USE CMOS SINGLE-ENDED MODE FOR SYNCO
synet op 912 0 N9 syncour pe1s
synet on Y12 0 SYNCOUT_N
- R557
AD9081BBPZ-4D4AC
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFE1EBZ_BRD, 2nd Rx Nyquist
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REVISIONS
M X I | l ' P P I I | ! ; REV DESCRIPTION DATE APPROVED
\ 76
VSSD_DIG_SUBST |T11
VSSD_DIG_SUBST |C11 * U76
DVDDL_RT  DCLKVDD1 FVDD1 SVDDL'PLL VDD1 NVG AVDD1.' ADC
DVSS_TRNCH |8
DVSS_TRNCH |[7 VS8 NVGL * u76
DVSS_TRNCH |Hg Vo8 NV R9 SPLLVSS |K14
DVSS_TRNCH |H7 - D9 SPLLVSS |J15
DAC_SHLD |va CLKVSS_ADCL | NG SPLLVSS |J14
DAC SHLD CLKVSS_ADCO | FG
= U3 RVNNL_ADC1 DESVSS V18
VDD ACD DAC_SHLD [B3 svo2'pLL RVNN1<1> P10 - AVSS_ADCL | V11 * U76 DESVSS [\/17
DVDD1 RT K6 ~ DAC_SHLD |A3 VDD1 NVG R10 | VDD1_NVG1 AVSS ADCL | V8 DESVSS |U15
76| DVDD_ACD ves ADCL DVDDL F10 | TMU_DVDD1
3 V7 DESVSS [U14
K5| DCLKVDD1 SHLD_DAC_ADC |R5 BVNN1<1> RS8 BVNN1_ADC1 AVSS ADCL va AVDD2 F9 | TMU_AVDD2 DESVSS |T18
DCLKVDD1 SHLD_DAC_ADC | D5 _ T P8 | BVNNL ADCL -
DVDD1P8 T13 | DVDD2 DESVSS |T17
PLL CLKVDD1 J5| PLL_CLKVDD1 DRTVSS AVSS_ADC1 | U10
L6 RVNN1<0> E10 | RVNN1_ADCO AVSS ADCL C13 | bvDD2 DVSS SVDD2 PLL K15| SPLLVDD2 DESVSS |R15
AVDD2 L3| PLLVDD? DRTVSS |Hg - U9 M10 DESVSS |R14
VDD1 NVG D10 | VDD1_NVGO AVSS ADC1 | U6 AVDD1 R2 | DVDD1_DAC23 DVSS SVDD1 PLL K16| SVDD1_SYNTH DESVSS |p18
DAVDD1 P5| DAVDD1_DAC23 DCLKVSS (L5 DVDD1P8 BVNN2<1> T9 BVNN2_ADC1 AVSS_ADC1 us D2 | DVDD1_DACOL DVSS 16| svop1_cp DESVSS |p17
N5| DAVDD1_DAC23 PLL_CLKVSS |H5 BVNN2<0> C9 | BVNN2_ADCO AVSS_ADCL | U4 DVSS PESVSS NIS
F5| DAVDD1_DACO1 DAVSS_DAC23 | P4 BVNN1<0> ES8 BVNN1_ADCO AVSS_ADC1 T8 DVDD1 RT K7 | DRTVDD1 DVSS SVDD1 DESVDD1 DESVSS [N14
D8 | BVNNL_ADCO AVSS_ADCL | T7 37 | DRTVDDL DVSS DESVDDL1
E5| DAVDD1_DACO1 DAVSS_DAC23 | N4 DESVSS [M18
BVDD3<1> T10 | BVDD3_ADCL AVSS_ADCL | TG VDL DVSS DESVDDL1 Deeves
AVDDL R4| ACLKVDD1 DAVSS_DACOL |F4 BVDD3<0> C10 | BVDD3_ADCO AVSS ADCL | T5 DVDD1 M9 VDL DVSS DESVDD1 Draves M1/
R3| ACLKVDD1 DAVSS_DACOL |E4 BVDD2 R7 | BVDD2 ADCL AVSS_ADCL | PG VDL DVSS DESVDDL1 Deaves L14
ACLKVDD1 P7 | BVDD2 ADCL AVSS_ADCL | N8 DVSS DESVDD1 K18
AVSS_DAC |v1 DVDD1 DESVSS |K17
ACLKVDD1 AVSS_ADCL | N7 DVSS DESVDD1
AVSS_DAC [U2 BVDD2 E7 | BVDD2_ADCO DVDD1
ACLKVDD1 AVSS_DAC BVDD2_ADCO AVSS_ADCL | MS DVDD1 SERVDDL1 SERVSS 1J18
ACLKVDD1 -DAC (T2 D7 - SVDD1 SERVSS |J17
AVSS_DAC |R1 AVSS_ADCO | G5 DVDD1 SERVDDL1
ACLKVDD1 RVDD2 U11 | RvDD2_ADC1 SERVSS |H15
AVSS_DAC |p1 AVSS_ADCO | F8 DVDD1 SERVDDL1
ACLKVDD1 B11 | RVDD2_ADCO SERVSS |H14
AVSS_DAC [N2 AVSS_ADCO | 7 DVDD1 SERVDDL1 acryas
AVDD2 V2| AVDD2_DAC23 AVSS_DAC M4 FVDDL R6 | FVDD1_ADCL AVSS_ADCO | EG SERVDDL1 aeryas G18
pP2| AVDD2_DAC23 AVSS_DAC |M3 D6 FVDD1_ADCO AVSS_ADCO C8 AD9081BBPZ-4D4AC SERVDD1 SERVSS G17
L2| AvDD2_DAC23 AVSS_DAC [M2 AVSS_ADCO | (7 SERVDDL1 F15
CLKVDD1 M6 | CLKVDD1 _ADC1 SERVSS |F14
H2| AVDD2_DACO1 AVSS_DAC |L1 BVDD2 G6 | CLKVDD1_ADCO AVSS_ADCO | C6 SERVDDL SERVSS |E18
AVDD2 - AVSS_DAC [K2 - AVSS_ADCO | C5
E2| AVDD2_DACO1 SERVSS |E17
b AVSS_DAC |J2 AVDD1 ADC M8 | AVDD1_ADC1 AVSS_ADCO | B10
A2| AvbD2_DACO1 SERVSS |D15
AVSS_DAC |H1 M7 | AVDDL_ADCL AVSS_ADCO | B9 DVDDL aeryas
AVSS_DAC |G4 ® * * AVSS_ADCO | BG D14
G8 | AvDDL_ADCO SERVSS |C18
AVSS_DAC |G3 AVSS_ADCO | B5
G7 | AvDDL_ADCO SERVSS |C17
AVSS_DAC |G2 AVSS_ADCO | B4 * * * * * * SERVSS [B15
ﬁziz—gﬁg F2 | cs18 | cs0 | cs2 | cs ’/x:—ﬁggg ALl SERVSS [B14
-DACHEL T 0.1UF T 0.1UF T 0.1UF T 0.1UF — A8 SERVSS |A18
AVSS_DAC |D1 AVSS_ADCO | A7 | cse1 | cses | cses | csrr | csra | csia | csis SERVSS | A17
AVSS_DAC |C2 AVSS_ADCO | A4 T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T 0.1UF T O0.1UF
AVSS_DAC B2 . . 1o
AVSS_DAC |AL io 0 AD90B1BBPZ-4DAAC
V4
0 o o o o o
AD9081BBPZ-4D4AC AD9081BBPZ-4D4AC LO
DVDD1
AVDD2 DVDDL_RT BVNN2<0> BVNN2<1> BVDD3<0> BVDD3<1> AVDD1_ADC s o SVDD1_PLL SVDD1
@ @ @ @ @ @ @ o—————— @ @ @ o——————— @ @
1 C862 1 C866 1 C869
T O0.1UF 7 O0.1UF T O0.1UF
_1 C815 _1 C836 1 C839 _| (822 1 C824 L C827 _1 C830 1 C833 1 C835 1 C837 _L C840 1 C843 _1 C846 _1 (C848 1 C851 1 C854 1 C857 1 C859 _1 C876 1 C878 _L C880 1 (C882 1 (C884
T 0.1UF T 0.1UF T O0.1UF 7 O.1UF T O0.1UF 7 O0.1UF T O.1UF 71 0.1UF T 0.1UF 7 0.1UF T 0.1UF 7 0.1UF T O.1UF 71 O0.1UF T 0.1UF 7 O0.1UF T O0.1UF 71 O0.1UF T 0.1UF 7 0.1UF T 0.1UF 7 O0.1UF T O0.1UF
DNI DNI DNI DNI °
J70
L L L L L L ® L L L L L
0 0 io io 0 io
V4 DVDDL_RT AVDD1
NVG1_OUT<0> NVe1_OUT<1>
AVDD1 DAVDDL I I
s o o I SVDD2_PLL SVDD1
1 C863 _L C867 _L C870 L C872
¢ (A RUNL<C> ¢ (A RUANLEL> T 0.1UF T 0.1UF T 0.1UF T 0.1UF
@ @ @
| cets | csto | cen | cexs | cas | caat PLACE DECOUPLING CAPS CLOSE TO NVGéVgﬁEg: PLACE DECOUPLING CAPS CLOSE TO Nveévgﬁljz
T 0.1UF 7 0.1UF T O0.1UF 71 O0.1UF T 0.1UF 7 0.1UF ALIAS l l ALIAS l l
C842 C845 C853 C856 0 0 _ SSISF 1 C879 1 (C881 1 (C883 _1 C885
0.1UF 0.1UF 0.1UF 0.1UF ) T 0.1UF 7 O0.1UF T O.1UF 71 O0.1UF
L L
io 0 lo 0 lo 0
0 o o
E9 \V4 Lo
DCLKVDD1 FVDDL ’ ’ PLL_CLKVDD1 VDD1_NVG FVDD1 BVDD2 RVDD2 CLKVDD1 DVDD1P8
220HM AT 100 MEGHZ 558 550 | | | | | |
1 C817 10 1
T 0.1UF DNI DNI
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REVISIONS

ADC FRONT END DESCRIPTION DATE | APPROVED

> V<4..1>
> +5V
> RF IN
ADC_IN_P —
ADC_IN_N -
+5V +5V
C34 C44
V<4..1
wr 1° S wr 1°
R23 €35 Ra1 c45
11K 1000PF | ° REBAAA100 s 11K 1000PF | °
c32 — R61 pn100 2] - C42
100PF C36 0 R62 .. .100 1| 10OPF c46
0 0
v y wF 10 , A v y wF 10
<Llo|n|<t|™m -
2450-7000MEGHZ " L10 C50 e = sy U338 Uzt L12 BFCIIZ\IL2115+ (‘34|18 o K
HFCN-2275+ 6 0.9UH 100PF 2329 6 0.9UH N
FL4 1 vbb \5y T 1] " 12 ﬁi 1 vbb 2720-3570MEGHZ T3 0.9PF
1 3 5 VBIAS 5 5 VDD N/C 11 5 VBIAS 5 1 3 3 5
RE_IN N G'\IDOUT—Q"—'L—{ | . RFIN RFOUT | 3| RFL Rr2 (75— AL | . RFIN RFOUT | N VT Sy W
5T 4 100PF 22 g 100PF o 7y NC NIC I 100PF 22 g 100PF 5T 4 2 N N & P NODES SWAPPED DUE TO LAYOUT
L9 © O o ACG1 N/C j% 11 OO0 o <L
o< a 53,0 m[<] g 0
0 S90NH g 2 HiC3411LP2DE 8828 500N g 2 HIC3411LP2DE 0 -
o [ [~ C49
- HMC540SLP3E » TCM1-83X+ 6 1 ADC_IN P
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE
R22 cs1 L | C52 R30 0 0.9PF
43.2 330PF | [330PF 43.2 v
ACG CAP VALUES 0OK?
| c33 LA | ca3
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REVISIONS

ADC FRONT END DESCRIPTION DATE | APPROVED

> V<4..1>
> +5V
> RF_IN
ADC_IN_P —
ADC_IN_N —
+5V +5V
Co4 C74
V<4..1
wr 1° S wr 1°
i C65 52 C75
11K 1000PF | ° R64 \\~100 s 11K 1000PF | °
c62 - RS s\ 100 2] L cn
100PF C66 0 R66 .. 100 1| 10OPF Cr6
0 0
v y 1PF | ° , A v y 1PF | °
<L|©[1o|<|™m -
2450-7000MEGHZ U3 L18 C53 A Us2 U6 L20 BFC||:\1L§33115+ (‘37|8 o K
HFCN-2275+ 6 0.9UH 100PF 2329 6 0.9UH N
FL7 1 vbb \5y T 1] " 12 ﬁi 1 vbb 2720-3570MEGHZ T5 0.9PF
1 3 5 VBIAS 5 5 VDD N/C 11 5 VBIAS 5 1 3 3 5
RE_IN N GNDOUT—QM—{ | . RFIN RFOUT | 3| RFL RF2 (75— | . RFIN RFOUT | N VT Sy W
5T 4 100PF 22 g 100PF o 7y NC NIC I 100PF 22 g 100PF 5T 4 2 N N & P NODES SWAPPED DUE TO LAYOUT
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o[« a 53, o[« g 0
0 S90NH g 2 HiC3411LP2DE 8828 %7 500N g 2 HIC3411LP2DE 0 -
o [© |~ |0 C79
- HMC540SLP3E » TCM1-83X+ 6 1 ADC_IN P
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE
43.2 330PF | [330PF 43.2 v
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1 ce3 ¢ d 1 cm3
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REVISIONS

ADC FRONT END DESCRIPTION DATE | APPROVED

> V<4..1>
> +5V
> RF_IN
ADC_IN_P —
ADC_IN_N —
+5V +5V
C83 C93
0 V<4, .1> 0
1UF 1UF
R60 84 68 94
® ® { RBQ\M/\_:LOD—4 ® ® {
11K 1000PF | ° RIONA100 s co1 11K 1000PF | °
o — RZ1 100 2| —
100PF c85 0 R72 . .100 1| 10OPF €95
0 0
v - 1PF | ° , A v - 1PF | °
2450-7000MEGHZ L22 70 Slowis|al  Us4 L24 BFCN-3115+ C97
ADC IN N
HFCN-2275+ 6 ua 0.9UH 100PF R 6 U2 ¢ 0 ouH FL10 |
FL9 1 VoD \5y T 1l ° 12 ﬁi 1 VoD 2720-3570MEGHZ T6 0.9PF
- 1 3 | 5 VBIAS c | 5 VDD NIC 7 | 5 VBIAS c | 1 3 3 . s
N GNDOUT—QBD—{ | . RFIN RFOUT | 3| RFL RF2 (75— | . RFIN RFOUT | N VT s "
5T 4 100PF 22 g 100PF o 7y NC NIC I 100PF 22 g 100PF 5T 4 2 N N & P NODES SWAPPED DUE TO LAYOUT
121 OO0 a ACG1 N/C j% 123 OO0 a <L
o< o 58 .3 o< o 0
g 590N g 2 HICB411LPDE 388 590N g 2 HICB411LP2DE 0 -
o [© |~ |0 C98
- HMC540SLP3E » TCM1-83X+ 6 ! ADC_IN P
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE 0.9PF
R59 cgr L ::C88 R67 0
43.2 330PF 330PF 43.2 v
ACG CAP VALUES 0OK?
| cs2 LA | co2
- 4-BIT, 15DB ATTENUATION RANGE -
OO-1UF 0.1-8GHZ FREQUENCY RANGE OO-1UF
V% V%
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REVISIONS
Q DC F RO N T E N D REV DESCRIPTION DATE | APPROVED
> V<4..1>
> +5V
> RF_IN
ADC_IN_P —
ADC_IN_N —
+5V +5V
C102 Cl112
V<4..1
wr 1° S wr 1°
R76 103 ned C113
11K 1000PF | ° RTA 100 s 11K 1000PF | °
Cl00 — R7Z nr 100 2] - Clip
100PF c104 0 R78 .. .100 1| 10OPF cild
0 0
v y 1PF | ° , A v y 1PF | °
<L|©[1o|<|™m -
2450-7000MEGHZ U L26 c89 A U59 ™ L28 BFCIIZ\lLi;15+ C‘1|16 e 1N
HFCN-2275+ 6 0.9UH 100PF 2329 6 0.9UH N
FL11 1 vbb \5y T 1] " 12 ﬁi 1 vbb 2720-3570MEGHZ T7 0.9PF
1 3 5 VBIAS 5 5 VDD N/C 11 5 VBIAS 5 1 3 3 5
RE_IN N GNDOUT—Q%—{ | . RFIN RFOUT | 3| RFL Rr2 (75— 109 | . RFIN RFOUT | N VT Sy W
5T 4 100PF 22 g 100PF o 7y NC NIC I 100PF 22 g 100PF 5T 4 2 N N & P NODES SWAPPED DUE TO LAYOUT
Lot OO0 a ACG1 N/C j} L7 60 a i
o< a 53, o[« g 0
0 S90NH g 2 HiC3411LP2DE 8828 500N g 2 HIC3411LP2DE 0 -
O [© I~ |0 C117
- HMC540SLP3E » TCM1-83X+ 6 ! ADC_IN P
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE
R75 |0 |co7 R83 0-9PF
cio6 - - 0
43.2 330PF 330PF 43.2 v
ACG CAP VALUES OK?
1 ci01 ¢ d 1 ci
- 4-BIT, 15DB ATTENUATION RANGE -
00-1UF 0.1-8GHZ FREQUENCY RANGE 00-1UF
V% V%
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REVISIONS
Q DC F RO N T E N D REV DESCRIPTION DATE | APPROVED
> V<4..1>
> +5V
> RF_IN
ADC_IN_P —
ADC_IN_N —
+5V +5V
C151 C161
V<4..1
wr 1° S wr 1°
R113 152 n1o1 C162
11K 1000PF | ° RBONAA100 s 11K 1000PF | °
Cl49 —— RAL ., 100 2| L cisp
100PF C153 0 "2 ,,.100 .| 100PF C163
0 0
v y 1pr 10 , a v y 1pr L0
<L|©[1o|<|™m -
2450-7000MEGHZ U7 L38 C108 a[SREE] Vel P el e 3 e NN
HFCN-2275+ 6 0.9UH 100PF 2329 6 0.9UH N
FL16 1 VoD \5y T 1l ° 12 ﬁi 1 VoD 2720-3570MEGHZ T10 0.9PF
1 3 5 VBIAS 5 5 VDD N/C 11 5 VBIAS 5 1 3 3 5
RE_IN N GNDOUT—CM'B—{ | . RFIN RFOUT | 3| RFL RF2 (75— 18 | . RFIN RFOUT | N VT Sy W
5T 4 100PF 22 g 100PF o 7y NC NIC I 100PF 22 g 100PF 5T 4 2 N N & P NODES SWAPPED DUE TO LAYOUT
L37 ©co o ACG1 N/C 30 606 & i
o[« a 53, o[« g 0
0 S90NH g 2 HiC3411LP2DE 8828 %7 500N g 2 HIC3411LP2DE 0 -
o [© |~ |0 C194
- HMC540SLP3E » TCM1-83X+ 6 1 ADC_IN P
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE 0.9PF
R112 cis - :0119 R120 0
43.2 330PF 330PF 43.2 v
ACG CAP VALUES OK?
| c150 L | c160
- 4-BIT, 15DB ATTENUATION RANGE -
OO-1UF 0.1-8GHZ FREQUENCY RANGE OO-1UF
v v
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REVISIONS
Q DC F RO N T E N D REV DESCRIPTION DATE | APPROVED
> V<4..1>
> +5V
> RF_IN
ADC_IN_P —
ADC_IN_N —
+5V +5V
C132 C142
V<4..1
wr 1° S wr 1°
R97 C133 R105 C143
® ® { RBQA/me—4 P Py {
11K 1000PF | ° RB6 100 s 11K 1000PF | °
C130 —— R87 . 100 L cup
100PF o ° R88 \\,100 1)  100PF Cla4
0 0
v y 1PF | ° , A v y 1PF | °
<L|©[1o|<|™m -
2450-7000MEGHZ U L34 C120 A ue64 . L36 BFCIIZ\ILié15+ C‘1|46 o K
HFCN-2275+ 6 0.9UH 100PF 2329 6 0.9UH N
FL14 1 vbb \5y T AN 12 ﬁi 1 vbb 2720-3570MEGHZ T9 0.9PF
1 3 5 VBIAS 5 5 VDD N/C 11 5 VBIAS 5 1 3 3 5
RE_IN N GNDOUT—(:129—{ | . RFIN RFOUT | 3| RFL RF2 104@-39—{ | . RFIN RFOUT | N VT S W
5T 4 100PF 22 g 100PF o 7y NC NIC I 100PF 22 g 100PF 5T 4 2 N N & P NODES SWAPPED DUE TO LAYOUT
133 OO0 a ACG1 N/C j} L35 60 a i
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O [© I~ |0 C147
- HMC540SLP3E » TCM1-83X+ 6 1 ADC_IN P
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE
0 cln - L& R104 ; 0.9PF
43.2 330PF 330PF 43.2 v
ACG CAP VALUES OK?
1 ci31 ¢ d 1
- 4-BIT, 15DB ATTENUATION RANGE T
OO-1UF 0.1-8GHZ FREQUENCY RANGE OO-1UF
A4 A4
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REVISIONS

ADC FRONT END-WEST REV DESCRIPTION DATE | APPROVED

> V<4..1>
> +5V
. RE_IN
ADC_IN_P -
ADC_IN_N -
+5V +5V
C483 C493
0 V<4..1> 0
1UF 1UF
R352 C484 R360 C494
® ® { RBQ\M/\_:LOD—4 ® ® {
11K 1000PF | ° RIONA100 s 11K 1000PF | °
ca81  —= R98 \ 100 2, - ot
100PF C485 0 R99 . . . 100 1| 10OPF €495
0 0
v - 1PF | ° , A v - 1PF | °
2450-7000MEGHZ L60 R U66 L62 BFCN-3115+ C497
6l ULl C137 6| US5 N ADC_IN_P
HFCN-2275+ VoD 0.9UH 100PF 23Ices s VoD 0.9UH 2720-3570MEGHZ |
o
Les C480 Ll vaias C486 +5V T Ll oo N/C le C490 Ll veias C496 e 1 0 9%
1 3 2 5 2 11 2 5 1 3 3 o o 5
RE_IN N ouT | . RFIN RFOUT | 3 RFL RF2 (75 | . RFIN RFOUT | N ouT o o
514 100PF 22 g 100PF o 7y NC NIC g 100PF 22 g 100PF 514 A rn N & P NODES SWAPPED DUE TO LAYOUT
L5 OO0 o ACG1 . . N/C 61 OO0 o io
o<t 0 OB .. o<t 0
g 590N g 2 HICB411LP2DE 388 590N g 2 HICB411LP2DE 0 -
o [© |~ |0 C498
0 HMC540SLP3E 0 TCM1-83X+ { } ADC_IN N
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE 0.9PF
R351 ciss L UL c1s5 R359 0 '
43.2 330PF | [330PF 43.2
ACG CAP VALUES OK?
_I C482 y y _IL C492
—_ 4-BIT, 15DB ATTENUATION RANGE —_
OO'1UF 0.1-8GHZ FREQUENCY RANGE OO'1UF
NV NV
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REVISIONS

ADC FRONT END-WEST REV DESCRIPTION DATE | APPROVED

> V<4..1>
> +5V
> RF IN
ADC_IN_P -
ADC_IN_N -
+5V +5V
C464 Ca74
0 V<4..1> 0
1UF 1UF
R336 465 R34 C475
o . | RI0Q\A,100 4] R . |
1.1K 1000PF | ° RIOIA\A100 3 ! 1.1K 1000PF | °
ca62 — R102\ s, 100 2| - Carp
100PF €466 0 R103,, 100 1] 100PF Care
0 0
v F 1PF | ° , A v F 1PF | °
2450-7000MEGHZ L56 E QIvIS 2 u70 L58 BFCN-3115+ C478
6 U0 C156 6| US3 N ADC_IN_P
HFCN-2275+ 61_ 0.9UH 100PF oY 2yg ;f 61_ 0.9UH 2720-3570MEGHZ |
o
et C461 Ll veias C467 +5V T Ll oo NiC |22 Carl Ll veias Cari e bt 0-9°F
1 3 2 5 2 11 2 5 1 3 3 . o 5
RE_IN N ouT | . RFIN RFOUT | 3 RFL RF2 (75 | . RFIN RFOUT | N ouT o o
514 100PF 22 g 100PF o 7y NC NIC g 100PF 22 g 100PF 514 A rn N & P NODES SWAPPED DUE TO LAYOUT
55— =T el 3 ° 157 =t io
o< N IR R o< N
g 590N g 2 HICB411LP2DE 388 590N g 2 HICB411LP2DE 0 -
0 [© |~ |0 C479
0 HMC540SLP3E 0 TCM1-83X+ { } ADC_IN N
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE 0.9PF
R335 cis57 L - L c195 R343 0 :
43.2 330PF | [330PF 43.2
ACG CAP VALUES 0OK?
| cae3 LA | car3
—_ 4-BIT, 15DB ATTENUATION RANGE -
00-1UF 0.1-8GHZ FREQUENCY RANGE 00-1UF
4 4
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REVISIONS

ADC FRONT END-WEST REV DESCRIPTION DATE | APPROVED

> V<4..1>
> +5V
> RF_IN
ADC_IN_P -
ADC_IN_N -
+5V +5V
C535 C545
0 V<4..1> 0
1UF 1UF
R383 C536 R301 C546
. o | RI06 \r100 ] R o |
1.1K 1000PF | ° RIOZ\\A100 3 1.1K 1000PF | °
C533 —— R108:\» 100 2| - 54
100PF €337 0 R109,,,100 1] 100PF Co47
0 0
v - 1PF | ° , A v - 1PF | °
2450-7000MEGHZ L76 R ur2 L78 BFCN-3115+ C549
6l UL2 C196 6| U60 N ADC_IN_P
HFCN-2275+ 61_ 0.9UH 100PF ooy ;f §1_ 0.9UH 2720-3570MEGHZ ]
o
FLes €532 Ll vaias C538 +5V T Ll oo NG |22 C542 Ll veias C548 e 122 0 9%
1 3 2 5 2 11 2 5 1 3 3 o 5
RE_IN N ouT | . RFIN RFOUT | 3 RFL RF2 (75 | . RFIN RFOUT | N ouT o o
514 100PF 22 g 100PF o 7y NC NIC g 100PF 22 g 100PF 514 A rn N & P NODES SWAPPED DUE TO LAYOUT
75 e AT oy e 5 V° 77 e AT io
o<t 0 OB .. o<t 0
g 590N g 2 HICB411LP2DE 388 590N g 2 HICB411LP2DE 0 -
o[ [~]oo C550
0 HMC540SLP3E 0 TCM1-83X+ { } ADC_IN N
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE 0.9PF
R382 clg7 L~ L c198 R390 0 :
43.2 330PF | [330PF 43.2
ACG CAP VALUES OK?
| c534 ¢ 7 | c544
- 4-BIT, 15DB ATTENUATION RANGE -
00-1UF 0.1-8GHZ FREQUENCY RANGE OO-1UF
V% V%
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
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REVISIONS

ADC FRONT END-WEST REV DESCRIPTION DATE | APPROVED

> V<4..1>
> +5V
_— RE_IN
ADC_IN_P _—
ADC_IN_N _—
+5V +5V
C652 C662
0 V<4..1> 0
1UF 1UF
R430 €653 R438 €663
. . | RI1Q\AA100 . . |
1.1K 1000PF | ° RIUIAAL00 3 1.1K 1000PF | °
C650 —— R114, 100 | - Co6p
100PF €654 0 R115,,,.100 1) 100PF 664
0 0
v - 1PF | ° , A v - 1PF | °
2450-7000MEGHZ L80 R U104 L82 BFCN-3115+ C666
6 uU13 C242 6l U63 || ADC_IN_P
HFCN-2275+ VoD 0.9UH 100PF 23Ices s VoD 0.9UH 2720-3570MEGHZ |
o
FLe0 C649 L veis C655 +5V T Ll oo N/C le C659 L veis C665 et Te 0-9FF
1 3 2 5 2 11 2 5 1 3 3 o o 5
RE_IN N ouT | . RFIN RFOUT | 3 RFL RF2 (75 | . RFIN RFOUT | N ouT o o
514 100PF 22 g 100PF o 7y NC NIC g 100PF 22 g 100PF 514 A rn N & P NODES SWAPPED DUE TO LAYOUT
L79 T Acet 3 5 We L81 T io
o<t 0 OB .. o<t 0
g 590N g 2 HICB411LP2DE 388 590N g 2 HICB411LP2DE 0 -
o [© |~ |0 C667
0 HMC540SLP3E 0 TCM1-83X+ { } ADC_IN N
CHECK SERIES CAPS FOR NEW FREQUENCY RANGE 0.9PF
R429 C243 L L C244 R437 0 -
43.2 330PF | [330PF 43.2
ACG CAP VALUES OK?
_L C651 %7 %7 _L Ce61
—_ 4-BIT, 15DB ATTENUATION RANGE —_
00-1UF 0.1-8GHZ FREQUENCY RANGE OO'1UF
AV AV
SCHEMATIC
E ANALOG QUAD MxFE PHASED ARRAY PROTOTYPE
= DEVICES AEROSPACE AND DEFENSE GROUP
AD9081, ADQUADMXFELEBZ BRD, 2nd Rx Nyquist
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REVISIONS

ADC FRONT END-WEST REV DESCRIPTION DATE | APPROVED

> V<4..1>
> +5V
> RF _IN
ADC_IN_P —
ADC_IN_N —
+5V +5V
Cc671 C681
0 V<4..1> 0
1UF 1UF
R446 cor2 R454 cos2
o s | R116,, 100 & . o |
1.1K 1000PF | ° RIIZAA100 3 1.1K 1000PF | °
C669 —— R118,,100 2, - o
100PF co73 0 R119,,,100 1] 100PF Co83
0 0
v - 1PF | ° , A v - 1PF | °
2450-7000MEGHZ L84 R U123 L86 BFCN-3115+ C685
6l Ul4 C245 6| U65 N ADC_IN_P
HFCN-2275+ 6L_ 0.9UH 100PF PERLRS ;f 6L 0.9UH 2720-3570MEGHZ ]
o
L2 C668 Ll veias C674 +5V T Ll oo NiC |22 C678 L veis Ce84 PSS 12 0-9FF
1 3 2 5 2 11 2 5 1 3 3 . o 5
RE_IN N ouT | . RFIN RFOUT | 3 RFL RF2 (75 | . RFIN RFOUT | N ouT o o
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