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o HIE SRR AR AFE7954 & — @ mtae . 98 v o5 VU 8 T8 5 AR A

DY 3 & K FE 12GSPS DAC
RIS 57 5

- 4TX : 1200 MHz 5

- 2TX : 2400 MHz

SIS FEIEE - 600MHz & 12GHz
gLk A (DSA) ¢

- TX:40dB [ , 0.125dB it

BT B0 DUC

4 TX 16 4~ NCO

DAC HI7A] 1% # PLL/VCO B¢ DAC FAEZ 144
g

AT SR/ S R O

- T34 JESD204B #il JESD204C

- 8 ANk 29.5Gbps [1] 5 1T 24/ B A PRI 2%
- TR ZHRMHFD

35 : 17mm x 17mm FCBGA , [A]FE 0.8 mm

DAC. M2k BA mik 12GHz () TAESIR | STHrE
7E L. Sy C Ml X i 4l [ N 3T S AR A, TE iR
AT AR L M 2 o B FE ARG MR R i S AT SRR e s e
. 21125 AR5

55 B AR SRR AR A 2 B AR AE T, M R DY AN
DAC (TX) #2fit =ik 1200MHz 115 57 %6 , s Nk
/> DAC #2514 2400MHz H11E 54 % . DUC K H
IRE— 12GSPS DAC ( Huibistfiegs ) | i@ iR A
oA R TG SR E S — R E MR X 1817, DAC Hit
fFE—ANHEA 40dB Ju LA & 1dB B A1 0.125dB %
LR AR KA 35 UK AR (TX DSA).

BHEES
RS 3 HERTO
AFE7954 FC-BGA 17 mm x 17 mm
(1) WHTHESEE WS, AR T,

BERFCT (K x 98 ) AR, JFEAEGI (E ) -

2
2 M A )
o T4 kAT
o EHPF LR
o RORIEAE B A
o LZEEINA
| _[Ds || |
X %r pac || oue |||
,_|_|_- =< |:15Rx+/-
x| | ;;\v oac || ouc || | :<]:2st+/.
B % :<ﬁssRX+/-
CLKIN+/- :DE § :<]:43Rx+/-
3 5SRX+-
SYSREF+/- :|> @ %:
:<ﬁssrax+/.
DSA
3TxH- [ | J/ﬂ\ﬁ oac || ouc ||| :<:75Rx+/-
- :<ﬁssrax+/.
| [DsA
SAESO I o DAC buc |||
Thee 5 HE

ARG AENTTRRI , RAH R TP s P SORARIE R
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6 HA%

6.1 ZEX | ABUEE
75 1 SRIBKAA A T B0 T AR R T A (R 3 b ) )

B/ME BAE §:2¥ Y2

DVDDOP9. VDDTOP9 -03 1.2 v

VDD1P2RX. VDD1P2TXCLK. VDD1P2TXENC. VDD1P2PLL.

VDD1P2PLLCLKREF. VDD1P2FB. VDD1P2FBCML. -03 1.4 v
WEHE i | VDD1P2RXCML

VDD1P8RX. VDD1P8RXCLK. VDD1P8TX. VDD1P8TXDAC.

VDD1P8TXENC. VDD1P8PLL. VDD1P8PLLVCO. VDD1PSFB. -05 2.1 v

VDD1P8FBCLK. VDD1P8GPIO. VDDA1P8

(1/2/3/4 TXOUT+/- ~0.5 VDDTX1P8+0.3 v

REFCLK+/-. SYSREF+/- ~03 1.4 v

{1:8)SRX+/- -03 1.4 v
aljrk s | GPIO{BIC/D/E}X. SPICLK. SPISDIO. SPISDO. SPISEN. 0.5 VDD1PBGPIO + v

RESETZ. BISTBO. BISTB1 : 03

IFORCE. VSENSE -03 VDDCLKWS; v

SRDAMUX1. SRDAMUX2 ~0.3 VDDA1P8+0.3 v
2R PNGEN I EE = 1PN 20 mA
Ty ZEIE 150 C
Tstg J”:T?/EFE“ - 65 150 °C

(1) R RAHE TV T T R 20 S IS AR« XS T AU |, I A R S S 56 T LA AE @ A& 774511 LA
SRR HAD SR AF T RENS IEWISAT o I (8] b T4 S R B S5 A T P RE S5 23 1 (R T Sk

6.2 ESD %4

NECEAER (HBM) |, £ ANSI/ESDA/JEDEC

\ JS-001 kil , BT B 1000
V(Esp) NN - v
FEHLESERIRY (CDM) , #74 ANSI/ESDA/JEDEC 150

JS-002 #5ifk , BTA 511

(1)  JEDEC Ck% JEP155 51 : 500V HBM At 7Ei#E ESD bl T 24k 7=,
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6.3 BUWEIT &M
1E H ARIE & AE T B ARG VE s ( BrAESF U )
B/ME  WRE BKE| R4
DVDDOP9. VDDTOP9 HIJE HLFE 0.9V 09 0925 095 V
VDD1P2{RX/TXCLK/TXENC/FB/PLL/ | .
PLLCLKREF/FBCML/RXCML} BRI 1.2V 115 12125V
VDD1P8{RX/RXCLK/TX/TXDAC/
TXENC/PLL/PLLVCO/FB/FBCLK/ 1 LI 1.8V 175 18 185 V
GPIO}. VDDA1P8
Ta WIsiR -40 85| °C
T TARZR 110M] ¢
J N N o
I ARSI 125 C

(1) KI5 T sm T LS5 IR A T RE M A3 R RO SR 8% (FIT) . ARELHANER |, 1§25 SBAA403 RiHI Tt

6.4 AFE79xx Hitgefs B

- 17mmx17mm FC-BGA .

400 5
Roa S BAEIH 16.2 °C/W
R 0 Jc(top) LEE AT (TR ) R 0.42 °C/W
Rous 45 2 VL AR AR 4.85 °C/W
Yot S ETHRHE S 0.12 °CIW
RN 45 28 r R R IE S 4L 4.6 °C/W

(1) ARBIHMESRMESEE | WS R 1C PR R .
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6.5 RIEAF A IRE

Ta = +25°C I [ JLAUE | AR EETEEN Tamin = -40°C £ Tymax = +110°C ; & T 6GHz It TX #i N# % = 491.52MSPS ,
T 6GHz I}y 1474.56MSPS |, fpac = 11796.48MSPS ; kT 6GHz i i g PLL W= |

LR R S i S

m%ﬁﬁ%lﬁﬁﬁsﬁaffiﬁ -

m%ﬁﬁ%[iﬁﬁ#x%ﬁ RE

= 0dB ; BRAESA U], 750 AT E8/R & 2 E R = 16.22Gbps.

T 6GHz fi I Oy

AR, ARFRHLE ; HIEEE DY -1dBFS ; DSA

BH PR B®AME  RAE BRE| B
DACres DAC ### % 14 o
foac = 12GSPS , Eﬁv AR X 600 6000
foac = 12GSPS , #i = ZE 4R X 18 6000 12000
foac = 9GSPS , 55— 2 hFIX I 600 4500
fRFout RF f i A= Ta F MHz
foac = 9GSPS ﬁ*"\%é%ﬁDﬁ 4500 9000
foac = 6GSPS | #2348 ik [X I 600 3000
foac = 6GSPS , # AR Z i X I 3000 6000
g’ggs.gi?\nhﬂsizs’,f?g%dBFs 42 dBm
f5°§§8.12i(|1/?sMP|-|sz '-fg.g%BFs 4.6 dBm
8°§t47 %Z?\;)SMPHSZ -fggcdéFs 4.0 dBm
fou = 3500MHz , -0.5dBFS 3.9 dBm
P s AP E AR R )k lon™ 20002 , 20,0088 31 dBm
& B O fout = 3500MHz , fpac = 1.0 dBm
5898.24MSPS , -0.5dBFS , B
fsogba.zi(;?gﬂ;'sz , -?JD./;%BFS , R 01 dBm
ggb.i%ﬁ/?SMPHsz,l-fgg%BFs RRCEE 0.7 dBm
four= 8100MHz , -0.1dBFS , A 2.8 dBm
fout= 9600MHz , -0.1dBFS , i &# 4.3 dBm
Rrerm it v oL LB RN E 50 0
ATTrange DSA it Fl 40 dB
DSA MR K 1.0 dB
AT Tstep DSA ZEj:E KRS B2 (DNL) FBEAERT 0 < Atten < 40dB £0.2 dB
DSA ZEk KR B (DNL) KHEJE 0 < Atten < 40dB £0.1 dB
fout = 850MHZz(2) +1 I
fout= 1800MHZz(2) +1 i
. fout =2600MHZ@) +1 N
ATT phasoor SA Ha P KAIOAEBE |, AR 17 8dB Y1 four = 3500MHz® ” &
fout = 4900MHZz@ +1 i
fout = 8100MHz(2 +2 I
fout = 9600MHZ(2) +2 s
AT 20MHz 0.1
Ghiat B 2514 dB
600MHz # %8 , Four < 4.9G 1.2
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6.5 KIEFHRHHHE (continued)

Ta = +25°C B BE | BANEIET A Tamn = -40°C & Ty max = +110°C ; f T 6GHz i TX i Ai# % = 491.52MSPS
=T 6GHz B 1474.56MSPS |, fpac = 11796.48MSPS ; (kT 6GHz #irth AR i >y PLL B 850 |, T 6GHz fir SR 6y
HMBET B BB — R AW X IO A, B S R X O AR IR A, FRFREYE ; BARIEE N -1dBFS ; DSA

—N

Pk = 0dB ; BRIES A UL |, 5 B AT 4/ & 2HE 2R = 16.22Gbps.

2 WA BME  MAE BKXME| B
fout = 850MHz , B EIFEE N -7dBFS -66 dBc
fout= 1800MHz , H51E & A -7dBFS 63 dBc
fout= 2600MHz , H5% 15 &y -7dBFS -62 dBc
fout = 3500MHz , H1¥ 1 N -7dBFS -61 dBc
fout = 4900MHz , 55 1EZ A -7dBFS -57 dBc
fout= 8100MHz , H51E &4 -7dBFS -55 dBc
fout= 9600MHz , H.¥5 1@ N -7dBFS -52 dBc

IMD3 =M E HRE , figt10MHz —
fout= 850MHz , Bl -13dBFS -74.4 dBc
fout= 1800MHz , H¥% 1 E N -13dBFS 711 dBc
fout = 2600MHz , #1514 -13dBFS -73 dBc
fout= 3500MHz , H¥ 1 N -13dBFS 72 dBc
fout = 4900MHz , B35 &4 -13dBFS -67.8 dBc
fout= 8100MHz , H¥51& %4 -13dBFS 64 dBc
fout= 9600MHz , B 5 IEAEA -13dBFS -68 dBc
fout = 850MHz 50.8 dBc
fout = 1800MHz 51.9 dBc
SFDR TN BVEE (FEREHHRXIEN ) | fout = 2600MHz 42 dBc
fout = 3500MHz 44 dBc
fout= 4900MHz 46.1 dBc
foac = 5898.24MSPS |, stk -51.9 dBc
fs/2 - fout ki1 0 foac = 8847.36MSPS , Az (. -46.0 dBc
foac = 11796.48MSPS | ezt -41 dBc
fout = 850MHz -49 dBc
fout = 1800MHz 53 dBc
fout = 2600MHz 50 dBc
fout = 3500MHz -48 dBc
fout= 4900MHz -47 dBc
four = 8100MHz -50 dBc
HD2 USRS (R ) [ e i 9Be
fout = 850MHz , Agur= -12dBFS -60 dBc
fout = 1800MHz , Agyr= -12dBFS 64 dBc
fout = 2600MHz , Agyr= -12dBFS -45 dBc
fout = 3500MHz , Agyr= -12dBFS 57 dBc
fou= 4900MHz , Agyr= -12dBFS 58 dBc
fou= 8100MHz , Agyr= -12dBFS 60 dBc
fou= 9600MHz , Agur= -12dBFS 62 dBc
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6.5 KIEFHRHHHE (continued)

Ta = +25°C B BE | BANEIET A Tamn = -40°C & Ty max = +110°C ; f T 6GHz i TX i Ai# % = 491.52MSPS
& T 6GHz i 1474.56MSPS , fpac = 11796.48MSPS ; {&-T 6GHz #i i AR if A PLL i85t , & T 6GHz fij Al ly
HMBET B BB — R AW X IO A, B S R X O AR IR A, FRFREYE ; BARIEE N -1dBFS ; DSA
I = 0dB ; BRAES A BLET |, 5N BR AT A8/ 45 2 = 16.22Gbps.

2% WRE A BME REE BKE| e
fout = 850MHz 62 4B
fout = 1800MHz 55 4Bo
fout = 2600MHz 57 dBe
fout = 3500MHz 60 dBc
fou= 4900MHz 54 dBc
fout = 8100MHz 54 4Bo
fout = 9600MHz 56 4Be

HD3 SUEBR A (FERBHRXEA )
fout = 850MHz , Agyr= -12dBFS -80 dBe
fout = 1800MHz , Agur= -12dBFS 79 dBc
fout = 2600MHz , Agur= -12dBFS 77 dBe
fout = 3500MHz , Agyr= -12dBFS 77 dBc
fou= 4900MHz , Aoyr= -12dBFS 78 dBc
fou= 8100MHz , Aoyr= -12dBFS 82 dBc
fou= 9600MHz , Agyr= -12dBFS -80 dBc
fout = 850MHz 81 4Be
fout = 1800MHz 88 4Bo
fout = 2600MHz 86 4Bo
fout = 3500MHz 79 4Bo
fout = 4900MHz 86 dBe
fout = 8100MHz 87 4Be
HDn n>=4 | WkIn>= 4 (FERERHHERR ) |2 oooMnz 85 dBc
fout = 850MHz , Agyr= -12dBFS 93 dBc
fout = 1800MHz , Agyr= -12dBFS 98 dBe
fout = 2600MHz , Agyr= -12dBFS 84 dBe
fout = 3500MHz , Agyr= -12dBFS 87 dBe
fou= 4900MHz , Agur= -12dBFS 87 dBe
fou= 8100MHz , Aoyr= -12dBFS 87 dBc
fou= 9600MHz , Aoyr= -12dBFS 87 dBc
fout = 850MHz 68.5 4Be
fout = 1800MHz 79.4 dBc
fout = 2600MHz 77 4B
SFDR +/- 250MHz | +/- 250MHz 7 [ 4 [ o 2 K sh A5 7 | foue = 3500MHz 75 dBe
fout = 4900MHz 76 4Bo
fout = 8100MHz 61 4Bo
fout = 9600MHz 64 dBc
foac = 5898.24MSPS 64 4BFS
fe/4 5 Ak foac = 8847.36MSPS 75 4BFS
foac = 11796.48MSPS -67 dBFS
foac = 5898.24MSPS -49 dBFS
fs/2 il 2 % foac = 8847.36MSPS -48 dBFS
foac = 11796.48MSPS -48 dBFS
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6.5 KIEFHRHHHE (continued)

Ta = +25°C B[S BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; KT 6GHz i TX 4 N#E % = 491.52MSPS ,
=T 6GHz B 1474.56MSPS |, fpac = 11796.48MSPS ; (kT 6GHz #irth AR i >y PLL B 850 |, T 6GHz fir SR 6y
R X O AR B A, FRRRHIR ; BLAIIE AR -1dBFS ; DSA
I = 0dB ; BRAES A BLET |, 5N BR AT A8/ 45 2 = 16.22Gbps.

HRERI B 5 55— AR AR X OSSR, 5 R

BH WA BAME  HRAE BAE| B

BB | foac = 5898.24MSPS -76 dBFS

3*fsl4 [i5] 72 2= 5%y | foac = 8847.36MSPS -89 dBFS
B IREHE | foac = 11796.48MSPS -63 dBFS

Atten=0dB , Pout= -13dBFs -68.5 dBc

ACPR1 o ACPR (gﬁ;;@z‘,& ) , LTE 20MHz E- Atten=20dB , Pout= -13dBFs -67.2 dBc
TM1.1 8 four = 0.85GHz Atten=28dB , Pout= -13dBFs -64.5 dBc

Atten=39dB , Pout= -13dBFs -53.9 dBc

Atten=0dB , Pout=-13dBFs -70.7 dBc

ACPR ycar ACPR (ﬁgk& ) , LTE 20MHz E- Atten=20dB , Pout=-13dBFs -68.3 dBc
TM1.1 3 four = 1.8425GHz Atten=28dB , Pout= -13dBFs 62.9 dBc

Atten=39dB , Pout= -13dBFs -52.0 dBc

Atten=0dB , Pout= -13dBFs -71 dBc

ACPR1 o ACPR (ﬁﬁ/& ) , LTE 20MHz E- Atten=20dB , Pout= -13dBFs -68 dBc
TM1.1 8 four = 2.6GHz Atten=28dB , Pout= -13dBFs -62 dBc

Atten=39dB , Pout= -13dBFs -51.3 dBc

Atten=0dB , Pout=-13dBFs -70 dBc

ACPR ycar ACPR (ﬁgk& ) , LTE 20MHz E- Atten=20dB , Pout=-13dBFs -67 dBc
TM1.1 8 fou = 3.5GHz Atten=28dB , Pout= -13dBFs -60 dBc

Atten=39dB , Pout= -13dBFs -49.8 dBc

Atten=0dB , Pout= -13dBFs -68.8 dBc

ACPR1 o ACPR (ﬁﬁ/& ) , LTE 20MHz E- Atten=20dB , Pout= -13dBFs -65.9 dBc
TM1.1 8 four = 4.9GHz Atten=28dB , Pout= -13dBFs -60.6 dBc

Atten=39dB , Pout= -13dBFs -49.5 dBc

Atten=0dB , Pout=-13dBFs -65 dBc

ACPR ycar ACPR (ﬁgk& ) , NR 100MHz E- Atten=20dB , Pout=-13dBFs -62 dBc
TM1.1 3 fou = 2.6GHz Atten=20dB , Pout= -13dBFs -55 dBc

Atten=39dB , Pout= -13dBFs -44.3 dBc

Atten=0dB , Pout= -13dBFs -64 dBc

ACPR1 o ACPR (gﬁ;;@z‘,& ) , NR 100MHz E- Atten=20dB , Pout= -13dBFs -59 dBc
TM1.1 3 fou = 3.5GHz Atten=28dB , Pout= -13dBFs -52 dBc

Atten=39dB , Pout= -13dBFs -41.1 dBc

Atten=0dB , Pout=-13dBFs -64.1 dBc

ACPR ycar ACPR (ﬁgk& ) , NR 100MHz E- Atten=20dB , Pout=-13dBFs -60.4 dBc
TM1.1 8 fou = 4.9GHz Atten=28dB , Pout= -13dBFs -53.5 dBc

Atten=39dB , Pout= -13dBFs -42.5 dBc

Atten=0dB , Pout= -13dBFs -58 dBc

ACPR1 o ACPR (gﬁ;;@z‘,& ) , NR 100MHz E- Atten=20dB , Pout= -13dBFs -53 dBc
TM1.1 3 fouy = 8.1GHz Atten=28dB , Pout= -13dBFs -46 dBc

Atten=39dB , Pout= -13dBFs -36 dBc
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6.5 KIEFHRHHHE (continued)

Ta = +25°C B BE | BANEIET A Tamn = -40°C & Ty max = +110°C ; f T 6GHz i TX i Ai# % = 491.52MSPS
& T 6GHz i 1474.56MSPS , fpac = 11796.48MSPS ; {&-T 6GHz #i i AR if A PLL i85t , & T 6GHz fij Al ly
HMBET B BB — R AW X IO A, B S R X O AR IR A, FRFREYE ; BARIEE N -1dBFS ; DSA

Pk = 0dB ; BRIES A UL |, 5 B AT 4/ & 2HE 2R = 16.22Gbps.

e WK B/ME MREE BKXE| Hr
Atten=0dB , Pout= -13dBFs -57 dBc
ACPR ACPR ( %#J% ) , NR 100MHz E- Atten=20dB , Pout=-13dBFs -50 dBc
rearr TM1.1 B fou = 9.6GHz Atten=28dB , Pout= -13dBFs -42 dBc
Atten=39dB , Pout=-13dBFs -31 dBc
Fout =0.85GHz , Pout= -13dBFs 0.2 %
Fout =1.8425GHz , Poyr= -13dBFs 0.3 %
RZRERE , 1x 20MHz E- - - 5
EVM TM3A/3 A8 T 5 b b Fout =2.6GHz , Poyr= -13dBFs 0.28 %
Fout =3.5GHz , Poyr= -13dBFs 0.38 %
Fout =4.9GHz , Poyr= -13dBFs 0.4 %
Atten=0dB , fpac = 5898.24MSPS | 1576 dBFS/
Pout= -13dBFs : Hz
Atten=20dB , fpac = 5898.24MSPS , dBFS/
N " -153.3
NSD e 7 AT 25 18 20MHz (R fouT = Pout=-13dBFs Hz
dBFS 0.85GHz Atten=28dB , fipac = 5898.24MSPS |, 1479 dBFS/
Pout=-13dBFs ’ Hz
Atten=39dB , fpac = 5898.24MSPS 136.9 dBFS/
Pout=-13dBFs ’ Hz
Atten=0dB , foac = 5898.24MSPS | 158.4 dBFS/
Pout=-13dBFs ' Hz
Atten=20dB , fpac = 5898.24MSPS , dBFS/
‘ - -152.2
NSDygr Mg 5 4 35 B 20MHZ e fout = Pout= -13dBFs Hz
dBFS 1.8GHz Atten=28dB , foac = 5898.24MSPS |, 1456 dBFS/
Pout=-13dBFs ’ Hz
Atten=39dB , fpac = 5898.24MSPS , 1346 dBFS/
Pout= -13dBFs : Hz
Atten=0dB , fpac = 8847.36MSPS | 157 dBFS/
Pout= -13dBFs Hz
Atten=20dB , fpac = 8847.36MSPS , dBFS/
e Pout= -13dBF -151 H
NSDygrs Ik S 20MHz B four = out= -13dBFs z
2.6GHz Atten=28dB , fopc = 8847.36MSPS 144 dBFS/
Pout=-13dBFs Hz
Atten=39dB , fpac = 8847.36MSPS 133.0 dBFS/
Pout=-13dBFs ’ Hz
Atten=0dB , Pout=-13dBFs -158 dBHFZS/
. Atten=20dB , Pout= -13dBFs -150 dBFS/
NSD g 75 AT 25 B 20MHz {8 Fout Hz
dBFS =3.5GHz dBFS/
Atten=28dB , Pout= -13dBFs -143 h
Atten=39dB , Pout= -13dBFs -131.8 dE;FZS’
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6.5 KIEFHRHHHE (continued)

Ta = +25°C B[S BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; KT 6GHz i TX 4 N#E % = 491.52MSPS ,
=T 6GHz B 1474.56MSPS |, fpac = 11796.48MSPS ; (kT 6GHz #irth AR i >y PLL B 850 |, T 6GHz fir SR 6y
R X O AR B A, FRRRHIR ; BLAIIE AR -1dBFS ; DSA
I = 0dB ; BRAES A BLET |, 5N BR AT A8/ 45 2 = 16.22Gbps.

SRR B ;SR SRR X O S R

Z%

S5 AR B/ME HAEME BEXE| H
Atten=0dB , Pout= -13dBFs -155.5 dE;FZS’
) - Atten=20dB , Pout= -13dBFs -147.8 dE;FS’
NSD W 4511 20MHZ G5 S Foug z
dBFS =4.9GHz dBFS/
Atten=28dB , Pout= -13dBFs -140.8 s
Atten=39dB , Pout= -13dBFs 129.6 d'iIFZS’
Atten=0dB , Pout= -13dBFs 153 d'iIFZS’
. . Atten=20dB , Pout=-13dBFs -147 dBFS/
NSD Wk 7 AR 5 FE SOMHZ {8 oy Hz
dBFS =8.1GHz dBFS/
Atten=28dB , Pout= -13dBFs -140 Ha
Atten=39dB , Pout= -13dBFs -129 di':ZS/
Atten=0dB , Pout= -13dBFs -152 dE;FZS’
) - Atten=20dB , Pout= -13dBFs -147 dE;FS’
NSD W 4313 FE 5OMHZ (5% Fou z
9BFS =9.6GHz dBFS/
Atten=28dB , Pout= -13dBFs -140 Hz
Atten=39dB , Pout= -13dBFs 129 d'iIFZS’
522 HyH EIARAE | <6GHz |, +/-fc* 10% | & ILAD 17 dB
B E AR |, >8GHzZ |, +/-fc* 10% | 47 UL -10 dB
fout = 900MHz , fDAC = 49 dB
8847.36MSPS , H iR
fout =1850MHz , fDAC = 59 dB
8847.36MSPS , Eifkiz
fout = 2600MHz s fDAC = 65 dB
8847.36MSPS , H ik
fout = 3500MHz , fDAC = 66 dB
8847.36MSPS , Bz
NN fout = 4900MHz , fpac = .
- IS ‘ 8847.36MSPS , 1t 60 @
e B 1TXOUT £ 2TXOUT & 3TXOUT &
4TXOUT(1) fOUt = 900MHz y fDAC = 90 dB
8847.36MSPS , H =
fout = 1850MHZ , fDAC = 91 dB
8847.36MSPS , H i
fout = 2600MHz , fDAC = 93 dB
8847.36MSPS , E iz
fout = 3500MHz |, foac = ™ 4B
8847.36MSPS , B4
fout =4900MHz , fDAC = 83 dB
8847.36MSPS , Bz
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6.5 KIEFHRHHHE (continued)

TA =+25°C Hﬂ‘E"JJ}E@ﬁ , %é/l\yﬁﬁi??@?'\j TA,MlN =-40°C & TJ,MAX =+110°C ; 1&&? 6GHz Eﬂ— TX iﬁﬁ]\iﬁE$ =491.52MSPS ,
=T 6GHz B 1474.56MSPS |, fpac = 11796.48MSPS ; (kT 6GHz #irth AR i >y PLL B 850 |, T 6GHz fir SR 6y

HMFBI R

S REWTR X OSSR, B TR X O AR R SR, ARAREIE  HIEEE DY -1dBFS ; DSA

Pk = 0dB ; BRIES A UL |, 5 B AT 4/ & 2HE 2R = 16.22Gbps.

2 WA BME  MAE BKXME| B
fout = 9.6GHz , foprser = 100Hz -88 dBc/Hz
fout = 9.6GHz , foprser = 1kHz -102 dBc/Hz
fout = 9.6GHz , foprseT = 10kHz -110 dBc/Hz

PNrxapp P LR e 5 A0 i A 3R 3) fout = 9.6GHz , forrseT = 100kHz -123 dBc/Hz
fout = 9.6GHz , forrseT = TMHz -136 dBc/Hz
fout = 9.6GHz , forrseT = 10MHz -143 dBc/Hz
fout = 9.6GHz , foppser = 100MHz -146 dBc/Hz

(1) 7E TxP/M LLL50Q Z5r dfHMTE . BA 51 A TXP/M 19 1.8V Bt B RFFAL | Ak, TX BE LA HLE 2 i T

g

(2) 4T DSA RHER)F 5
(3) LM, JLHAN N BRI
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6.6 PLL/VCO/R % By A< J 4tk

TA = +25°C I [{ S AUE |, BEANEFETLEIN Tamin = 40°C £ Ty yax = +110°C ; SH I MR 491.52MHz ( BRIES A U
B1) , foac = fvco » four = foac/4 , 11— fuco-

2H MR BME  HREUMY  BOKME| Bf
VCO1 F/ iz 72| GHz
fyco1 ————
VCO1 i KA 7.68 GHz
VCO2 /M 8.8 GHz
fvcoz -
VCO2 & KA 9.1 GHz
VCO3 /M 97| GHz
fvcos -
VCO3 & KAz 10.24 GHz
VCO4 F/ Mg 11.6| GHz
fvcoa -
VCO4 F K% 12.08 GHz
DIVpac | DAC obes 4451 2
DIV 1. 2.
FBAD | JLF DAC RKEH ) ADC SKFEHR /4 3% 3. 4.6
¢ &% 8
DIV 1. 2.
RXAD | ADC S50 i 8% 3.4.6
¢ a8
600kHz -113 dBc/Hz
800kHz -116 dBc/Hz
FIFRAR LI ME TS Fp, = 11.79848GHz 1MHz -119 dBc/Hz
Frer=491.52MHz 1.8MHz 125 dBc/Hz
5MHz -133 dBc/Hz
50MHz -141 dBc/Hz
600kHz -114 dBc/Hz
800kHz -118 dBc/Hz
PHERHI{L 75 Fpy =8.84736GHz MHz ~120 dBo/Hz
Frer=491.52MHz 1.8MHz -127 dBc/Hz
5MHz -135 dBc/Hz
50MHz -142 dBc/Hz
PN
VCO 600kHz -113 dBc/Hz
800kHz - 116 dBc/Hz
PFA MG 7 Fpy = 9.8403GHz 1MHz 119 dBc/Hz
Frer=491.52MHz 1.8MHz -125 dBc/Hz
5MHz -134 dBc/Hz
50MHz -140 dBc/Hz
600kHz - 116 dBc/Hz
800kHz -119 dBc/Hz
VIFR MBS Fpy = 7.86432GHz 1MHz - 122 dBc/Hz
Frer=491.52MHz 1.8MHz -127 dBc/Hz
5MHz -136 dBc/Hz
50MHz -143 dBc/Hz
fo  =11.79848GHz. [1KHz. 100MHz] -43.4 dBc/Hz
Frms e PLL SERUARDL 22D fpL =8.8536GHz. [1KHz. 100MHz] -47.6 dBc/Hz
fp 1 =9.8304GHz. [1KHz. 100MHz] -46.2 dBc/Hz
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6.6 PLL/VCO/BT4f BB SR (continued)

TA = +25°C I [{J L ARUE | BEANE TGN Tamin = -40°C & Ty max = +110°C ; SH I idi AR 491.52MHz ( BRIE 545 Ut
M1) , foac = fvco , four = foac/4 , 1N fuco-

SR RS BME  WAME  BOAME| B

PNpii_nat |VA—4k PLL “FIHBE S fyco = 11796.48MHz -226.5 dBc/Hz
Frer PN ETES 0.1 12|  GHz
Vss LN 0.6 1.8 Vppdiff
4 Wfﬁf

5 100 Q

REFCLK i A\ i@ %{Fﬁf i
I 0.5 pF

(1)  HH, ARIFESHR TR
(2) AXRMPIEHREIRE , WS TR S11 K
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6.7 HF SR
TA = +25°C W (L AUE |, BEANR DA Tamin = -40°C & Tymax = +110°C ( FRAEFF UL )
2% \ WK | miME s BRE| B4
CML HITHRIBHBHA [8:1]SRX+-
VsroIFr AT AR/ R AR BRI A N R Ly 100 1200 mVpp
Vsrcom EB AT B/ o AR N LA 0.4 0.5 0.6 v
ZgRuiff AT BRI R 2 Y 22 A (1) 100 o
AR 19 29.5 Gbps
Fserbes AT R R A LR PR R 9.5 16.25| Gbps
VY5 7 — i R R, 4.75 8.125 Gbps
mABREAE AT HRME R AR IR = 1.8V 25 dB
T ISESEEeS 0.42 ul
CMOS 1/0 : GPIO{B/C/D/E}x. SPICLK. SPISDIO. SPISDO. SPISEN. RESETZ. BISTB0. BISTB1
Vi LT\ P M v
Vi G FE P A\ L Ol v
Iy o P4 N LI -250 250 pA
I IS4 FRLIR -250 250 pA
CL CMOS it N B 2 pF
Von A H voRIres v
VoL IR P L 0.2 v
ZHN | SYSREF+- R A
i T
Fsvsrermax SYSREF #ii \NJii e KA 40 MHz
VSWINGSRMAX SYSREF #ii N 421l i KAE 1.8 Vppdiff®
VSWINGSRMIN SYSREF #it N %1 5e/IMi frer < 500MHz 0.3 Vppdiff(3)
VSWINGSRMIN SYSREF #ii N 421l i /IME frer > 500MHz 0.6 Vppdiff®
VcomsrRMAX SYSREF %t NJLA% [ s KA 0.8 v
VcoMsRMIN SYSREF i NJEHEHE [k /M 0.6 Y
Z7 i N\ i FE4y 100 (M Q
CL LR A1 % GND 0.5 pF
LVDS Hi : 0SYNCIN+/- f1 1SYNCIN+/-
Vicom LIPNEAS ALY 1.2 \Y
Vip ZEGTEN L PRI 450 Vppdiff®
Z7 LoD 227 Ehy 100 o
LVDS %t} : 0SYNCOUT+/- 1 1SYNCOUT+/-
Vocom i Y A 1.2 v
Vob FE5Y i H L SR 500 Vppdiff®
Z7 Py Bl 100 Q
(1) SYSREF #ii#a[7E 100 Q. 150Q 1300Q 2 [AEAT4mHE
(2) BUEAZANM STX B SRX M S0 A 2%
(3)  Vppdiff RIEAZESHE (I ) Sh/MESBE (5l ) 2 ZEHE.
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6.8 YR HL R

Ta = +25°C I ILARUE | BEANRFETEEA Tamin = -40°C £ Tymax = +110°C ; TX i AT = 500MSPS , RX fiitHi#i 5% =
500MSPS , fpac = 9000MSPS 4 ; fapc = 3000MSPS ; bRk ; H%MEE N -1dBFS ; DSA %J% = 0dB ; #4733/
Hi il R = 20Gbps ; BRAES A B

E 20 WA B/ME  1RME  BOKfH| B
3A 41 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 564 mA
| 3B 41 : VDD1P8FBCLK +
VDD1P8 | /DD1P8RXCLK + VDD1P8TXDAC+ N 274 mA
VDD1P8GPIO + VDDA1P8 Rk 14: 4TX — »
TX XA © 96 1% , TX I
3C 41 : VDD1P8PLL + VDD1P8PLLVCO |425MSPS 71 mA
41 2: VDD1P2FB. VDD1P2RX. foac = 12GSPS , frx = 1.85 + 2.15GHz
| VDD1P2TXCLK. VDD1P2TXENC. JESD : 8/10 %ifi% , 20Gbps 953 A
VDD1PZ |\/DD1P2FBCML. VDD1P2RXCML il | TX: 2-16-16-1
VDD1P2PLLCLKREF
lvooops | 1A 41 : DVDDOP9 + VDDTOP9 1747 mA
Piss TR FERL 4396 mw
3A 41 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 570 mA
| 3B 41 : VDD1P8FBCLK +
VDD1P8 | vDD1P8RXCLK + VDD1P8TXDAC+ N 382 mA
VDD1P8GPIO + VDDA1P8 ’fﬁﬁ;rg 4TX - -
TX B4« 24 fi% , TX i
3C 4 : VDD1P8PLL + VDD1P8PLLVCO |500MSPS 72 mA
#1 2: VDD1P2FB. VDD1P2RX. foac = 12GSPS , frx=2.75GHz
| VDD1P2TXCLK. VDD1P2TXENC. JESD : 8/10 4ifi% , 20Gbps 967 A
VDDIPZ  |\/DD1P2FBCML. VDD1P2RXCML it | TX : 4-8-4-1
VDD1P2PLLCLKREF
lvooops | 1A 41 : DVDDOP9 + VDDTOP9 2172 mA
Piss Th&RFEHL 5011 mwW
3A 41 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 571 mA
| 3B 41 : VDD1P8FBCLK +
VDD1P8  |\/DD1P8RXCLK + VDD1P8TXDAC+ 495 mA
VDD1P8GPIO + VDDA1P8 i 3 4TX
3C 41 : VDD1P8PLL + VDD1P8PLLYCO |TX HUiilili - 12 f5#fifH , TX i 1GSPS 72 mA
o fDAC = 12GSPS , fTX = 2.75GHz
e 5 s
| > > TX : 8-8-2-1 969 A
VBD1P2 1\/DD1P2FBCML. VDD1P2RXCML A m
VDD1P2PLLCLKREF
lvooors | 1A 41 : DVDDOP9 + VDDTOP9 2465 mA
Piss DR FERL 5490 mw
3A 41 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 569 mA
| 3B 41 : VDD1P8FBCLK +
VDD1P8 | VDD1P8RXCLK + VDD1P8TXDAC+ N 521 mA
VDD1P8GPIO + VDDA1P8 *5%14*1 4TX 1 N
TX B0t - 8 frffifd , TX R
3C 41 : VDD1P8PLL + VDD1P8PLLVCO |4500MSPS 73 mA
# 2: VDD1P2FB. VDD1P2RX. fDAC = 12GSPS , fTX =2.75GHz
| VDD1P2TXCLK. VDD1P2TXENC. JESD : 64/66 % , 24.75Gbps 081 A
VPD1P2  1\/DD1P2FBCML. VDD1P2RXCML f1  |TX: 8-8-2-1
VDD1P2PLLCLKREF
lvooors | 1A 41 : DVDDOP9 + VDDTOP9 2719 mA
Paiss ThERFEHK 5786 mw
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Ta = +25°C I (S BUE | AR LA Tamin = -40°C £ Ty max = +110°C ; TX A # 3 = 500MSPS , RX #ii i % =
500MSPS , fpac = 9000MSPS A4t 5, ; fapc = 3000MSPS ; brfrHLlE ; M ZIEEE N -1dBFS ; DSA i = 0dB ; H 4T84/
Hi 2 id 3 = 20Gbps ; FrAESA B

2% WAEME BME  HEME O BOKfE|  Ehr
3A 71 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 297 mA
| 3B 41 : VDD1P8FBCLK +
VOD1P8 | vDD1P8RXCLK + VDD1P8TXDAC+ N 446 mA
VDD1P8GPIO + VDDA1P8 *%5;5% 2TX - -
TX B © 4 R, TX R
3C 4l : VDD1P8PLL + VDD1P8PLLVCO |3000MSPS 72 mA
%4 2: VDD1P2FB. VDD1P2RX. fDAC = 12GSPS , fTX =2.75GHz
| VDD1P2TXCLK. VDD1P2TXENC. JESD : 64/66 4 , 24.75Gbps 544 A
VDDIPZ  |\/DD1P2FBCML. VDD1P2RXCML it | TX: 8-4-1-1
VDD1P2PLLCLKREF
lvooope | 1A 41 : DVDDOP9 + VDDTOP9 1575 mA
Paiss T FEHL 3577 mw
3A 71 : VDD1P8FB + VDD1P8RX +
lvpp1ps VDD1P8TX 96 mA
3B 41 : VDD1P8FBCLK +
lvopips | VDD1P8RXCLK + VDD1P8TXDAC+ 330 mA
VDD1P8GPIO + VDDA1P8
lvop1ps  |3C 41 : VDD1P8PLL + VDD1P8PLLVCO Bt 6 ¢ SEEIALR T Ruiie 5 AR | BE 16 mA
“ 2: VDD1P2FB. VDD1P2RX. W 5] B 7
VDD1P2TXCLK. VDD1P2TXENC.
lvbp1p2 48 mA
VDD1P2FBCML. VDD1P2RXCML I
VDD1P2PLLCLKREF
lvooops | 1A 41 : DVDDOP9 + VDDTOP9 302 mA
Paiss TR FERL 1132 mw
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6.9 Ff FER

Ta = +25°C I [F S BUE | BEANREE VLA Tamin = -40°C £ Tymax = +110°C ; TX HIAH 3K = 491.52MSPS | fpac =

8847.36MSPS ; fapc = 2949.12MSPS ; #RFRHLIE ; &GN -1dBFS ; DSA Ik =0dB ; H4T#/ i A a K =
24.33Gbps ; BRIEAH L.

BME BRME Bk B

SERf : SYSREF+/-
tssysrer) | EEILES] , SYSREF+- %4 % CLK+/- EFHE 50 ps
thsysrer) | PRFERTIE] , CLK+/- EFHZ G SYSREF+- B3 50 ps
EB - TR O
ts(seng) @A A, SENB £ SCLK EFHiY 15 ns
th(sene) TREERF ], SCLK 5 —A~ EFHTZ J5 iy SENB(M 5+ tgoLk ns
ts(spio) LA, SDIO % SCLK EFH#y 15 ns
th(spio) {RFEIR] , SCLK LTy 2 J5 SDIO 4 5 ns
tscukw | B/ SCLK JEH : TFAEREN 25 ns
tscky R | #/N SCLK M« A7 A5 50 ns
.o SCLK T F&TE 2 J5 1y e/ NEUim St 43R 0 ns

- SCLK N BEIE 2 J5 i e KBt AL iR 15 ns
treseT /N RESETZ ko % B 1 ms

(1)  SDENWTZEAERJG—A SCLK i Ff 45— NI4T K i 34
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6.10 FF R4t

Ta = +25°C I [F L BUE | BEANREE VLA Tamin = -40°C £ Tymax = +110°C ; TX I A# 3K = 491.52MSPS | fpac =
8847.36MSPS ; fapc = 2949.12MSPS ; FrFrHLIE ; H& 1R -1dBFS ; DSA %% =0dB ; H47 #/ff A= =

24.33Gbps ; BRIEAH UL .

BY WiRF A | BME RRE Bk R4
TX BEER
B AT A B MR Lk 28 ns
LMFSHd=2-8-8-1 , 368.64MSPS % \ &
24 fHIEME , B AT A/ R AR = 152
16.22Gbps (JESD204C)
LMFSHd=8-16-4-1 , 491.52MSPS 24 f%
V(L | ST S8R 8% = 16.22Gbps 176
(JESD204C) R &
tiesorx | JESD E| TX it 4R L
LMFSHd=4-16-8-1 , 245.76MSPS 48 f% A
W | ST S8/ #% = 16.22Cbps 124
(JESD204C)
LMFSHd=2-16-16-1 , 122.88MSPS 96 %
W, AT S/ ER H = 16.22Gbps o7
(JESD204C)

(1) DBl ST B SRR AN B, 4510 1GSPS = 1ns.
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7 BEASRESHE

7.1 BSOS S s A

ERRCCREFE R, E SE ti.com LRSS SO . A 27 pg R TN, BRT AR R R B
U, AR MRS S, TS AT BT SR A BT D SR e R .

7.2 TREBIR

TIE2E™ L HFritinad LMK EESE TR, v HiENEFKREPE. S8R @E Mt #e . #RIE R
Pt H R R R AT SRS T A R S B

BN A RS TTERE IR 3Rt XEENE AR TI BEARMNE |, I HA— @ & TI B A &S
THH (2D S

7.3 Bk
TI E2E™ is a trademark of Texas Instruments.
Fr A FbR N B ETE & .
TABRBBES
LS (ESD) S BIX ANME R B AN A0 (TI) 2 SO IE 24 1) TR RS WA BT 2Rk FR G o A SRASSE <7 IEAff ) b2

A RIS | TS SR e B
A\ ESD Mt /N5 SECMNOERE RS | KA AN S PR b R OB R B T RS T 5 R BRI R B AR AN 5
KU R A 2 SRR 5 R AR HO LR TSI
7.5 RigR
TI RiEE RARIE RS IR T ARE . B R R A E L.
8 Ytk HEMIITHER

TRTHAEHUM . ERATTIERE . XE(E B4R E S R SR8 B a e , BASTEM , H
ASRSTATIENT o A RILEHRR AR TS ARAS | 7521 22 0 (0 ATA
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
AFE79541ABJ Active Production FCBGA (ABJ) | 400 90 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40to 85 AFE7954I
TRAY (5+1)
AFE7954IABJ.B Active Production FCBGA (ABJ) | 400 90 | JEDEC - Call Tl Call Tl -40 to 85
TRAY (5+1)
AFE79541ALK Active Production FCBGA (ALK) | 400 90 | JEDEC No SNPB Level-3-220C-168 HR -40to 85 AFE7954
TRAY (5+1) SNPB
AFE7954|ALK.B Active Production FCBGA (ALK) | 400 90 | JEDEC - Call Tl Call Tl -40 to 85
TRAY (5+1)

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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ABJ0400A

PACKAGE OUTLINE

FCBGA - 2.65 mm max height

BALL GRID ARRAY
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. Dimension is measured at the maximum solder ball diameter, parallel to primary datum C.
4. Primary datum C and seating plane are defined by the spherical crowns of the solder balls.
5. The lids are electrically floating (e.g. not tied to GND).
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EXAMPLE BOARD LAYOUT
ABJO400A FCBGA - 2.65 mm max height
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X
(@0.4) 0.025 MAX
METAL r 0.025 MIN ﬂr Mﬁg@ﬁe
MASK
SOLDER MASK — " EXPOSED EXF’OSED—/ \ @0.4)
OPENING METAL METAL SOLDER MASK
NON-SOLDER MASK SOLDER MASK OPENING
(PREFERRED) DEFINED

SOLDER MASK DETAILS
NOT TO SCALE
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NOTES: (continued)

6. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SPRU811 (www.ti.com/lit/spru811).
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EXAMPLE STENCIL DESIGN

ABJ0O400A FCBGA - 2.65 mm max height
BALL GRID ARRAY
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SOLDER PASTE EXAMPLE
BASED ON 0.15 mm THICK STENCIL
SCALE:6X

4221311/D 03/2023

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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ALKO400A

PACKAGE OUTLINE
FCBGA - 2.65 mm max height
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. Dimension is measured at the maximum solder ball diameter, parallel to primary datum C.

4. Primary datum C and seating plane are defined by the spherical crowns of the sol
5. Pb-Free die bump and SnPb solder ball.
6. The lids are electrically floating (e.g. not tied to GND).

der balls.
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EXAMPLE BOARD LAYOUT
ALKO0400A FCBGA - 2.65 mm max height
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NOTES: (continued)

7. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SPRU811 (www.ti.com/lit/spru811).
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EXAMPLE STENCIL DESIGN

ALKO0O400A FCBGA - 2.65 mm max height
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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