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Rev. | Description CO Number Date Approved By | Checked By
2 | Alpha 2 Prototype 00001 |o09/01/2015 | Jow | BEH
3 | Beta 3 Prototype 00007 | 04/26/2016 | JJW | BEH
4 | Gamma 4 Prototype 00010 |o0711/2016 [ Jow | BEH
Power/JTAG/SWD/BT Audio/I2C/DAC/ADC J2 Option Table 4.1 | snickerdoodle blue 00014 | 10/25/2016 | JJW | BEH
;ifer to Option Table Assembly Part Number 4.11 | Layout corrections 000xx 1/10/2018 Juw BEH
P 15081800/01-22 TFM-115-01-F-D-A
72 Pl 1 2 72 P2 15081800/02-22 SFM-115-L3-F-D-A
. 15081800/03-22 TFM-115-01-F-D-A
Layout Note: CON_DP and CON_DM 2 P3 3 4 2 P4
form a 90 ohm differential pair. 15081800/04‘22 SFM‘115 L3 F-D-A
5 6 15081800/05-22 TFM-115-01-F-D-A
VIN 15081800/06-22 SFM-115-L3-F-D-A
2 >R
» L 7 8 s 15081800/07-22 SFM-115-L3-F-D-A
- , o 15081800/08-22 SFM-115-L3-F-D-A
“ ~ VIN_J2 = 15081800/09-22 TFM-115-01-F-D-A
e B VIN USB = 2ol 1l 12 Jz Ple 15081800/10-22 SFM-115-L3-F-D-A
o
2 2 P13 13 14 J2 P14
= CON_DM PHY DP
g . PHY_DM 72 P15 15 16 J2 P16
£ CON_DP 3.3V _VDDIO2
S 2 PI 17 18
9 GND
9
M I . 5 [H] Power Entry 2 P19 19 20
%) 1% GND
= - J2 P2 21 22 J2 P22
J2 P23 23 24 2 P24
T 3.3v VIO 25 26 J2 P26
PGND 27 28
RIS 29 30 SOVIN J2
o) Eow)
> 72 P[1..30]
3.3v 3.3V 1.8V 3.3V _VDDIO2
VIN X2 VIN %3 3.3V X
| =, | |
VIN 3 VIN = 3 3V3 IN 2
[ ™ [ [
Isa) [ fee) Isa)
& « Z &
3v3 2GR 1.8V EN 1vs oG 3V3 LS EN 3v3 1s pG IR
PGND PGND GND_LSW
PGND [B] 3.3V Power Supply PGND [C] 1.8V Power Supply PGND [D] 3.3V Load Switch
Minimum Trace Ratings
6000mA
— 400 0mA
3.3V 1.0V CORE 3.3V 1.8V AUX 3.3y 1.2V LPDDR 3.3V VIO oo
VIN X5 1.8V X6 VIN X7 3.3V X8 200mA
T & 5 A 5 T & 5 2v3 TN 5
VIN | = V8_IN & 3 VIN | 3 3V3_IN 3 Minimum Plane Ratings
= o = fee] = o~ ™
5] ; ) ; ) ; Fvv +VIN 4000mA
VCORE_ENT 1o el 1V8 LS EN 1ve 15 pc Il VDDR_EN 1v2 el 3V3 LS EN 3v3 15 e l——— +3.3V 4000mA
ZYNQ BOOT[0..4 > 7ZYNQ BOOT[0..4] +1.8V 2000mA
+3.3V_VDDIO2 4000mA
PGND GND_LSW PGND GND_LSW +1.0V_CORE ~ 6000mA
_ - +1.8V_AUX 2000ma
PGND [E] 1.0V Power Supply PGND [F] 1.8V Load Switch PGND [G] 1.2V Power Supply PGND [D] 3.3V Load Switch :égx:\]ﬁgm{ igggﬁ
ZYNQ BOOT[0..4] - T
. krtkl inc. shickerdoodle FPGA Module
350 Townsend Street =
ZYNQ BOOT[0..4] ZYNQ BOOT.ZYNQ POWER GOOD Suite 301A /
San Francisco, CA 94107 Iesoomon
NeTeTonT +1 415 857 4857 Top Level Block Diagram
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J3 Option Table JC1 Option Table JA1 Option Table
Assembly Part Number Assembly Part Number Assembly Part Number
L i ckerdoodl 3 d 13 15081800/01-22 TFM-120-01-F-D-A 15081800/01-22 Not Loaded 15081800/01-22 TFM-120-01-F-D-A
garnn;gé spicker ‘1’° 3 rev S an eir dler 15081800/02-22 SFM-120-L3-F-D-A 15081800/02-22 Not Loaded 15081800/02-22 SFM-120-L3-F-D-A
"?“’e3 .P‘l, on pin f.an an u‘:‘?g‘f“l“.ez € £ 15081800/03-22 TFM-120-01-F-D-A 15081800/03-22 TFM-120-01-F-D-A 15081800/03-22 TFM-120-01-F-D-A
I3)1r31v def eiie c°n.1rT c°’;pi ;Vl 1ty o 3 15081800/04-22 SFM-120-L3-F-D-A 15081800/04-22 SFM-120-L3-F-D-A 15081800/04-22 SFM-120-L3-F-D-A
| i au °ntl.’1n fan oz loﬁ p;n 15081800/05-22 TFM-120-01-F-D-A 15081800/05-22 TFM-120-01-F-D-A 15081800/05-22 TFM-120-01-F-D-A
prior To connection of external hardware. 15081800/06-22 SFM-120-L3-F-D-A 15081800/06-22 SFM-120-L3-F-D-A 15081800/06-22 SFM-120-L3-F-D-A
15081800/07-22 SFM-120-L3-F-D-A 15081800/07-22 SFM-120-L3-F-D-A 15081800/07-22 SFM-120-L3-F-D-A
15081800/08-22 SFM-120-L3-F-D-A 15081800/08-22 Not Loaded 15081800/08-22 SFM-120-L3-F-D-A
15081800/09-22 TFM-120-01-F-D-A 15081800/09-22 Not Loaded 15081800/09-22 TFM-120-01-F-D-A
15081800/10-22 SFM-120-L3-F-D-A 15081800/10-22 Not Loaded 15081800/10-22 SFM-120-L3-F-D-A
CPU GPIO/USB ULPI/GigE RGMII/SPI/I2C/UART/CAN FPGA I/0 FPGA 1I/0
3.3V VIO RI112 J3 Jcl JAl
Oop%n}\y\l ow Refer to Option Table Refer to Option Table Refer to Option Table
R11 _ L 3.3V VIO - . 3.3V VIO - X .
e Not_Logded 0603 1 2 J3 P2 vcc0713_|- 1 2 JC1 - 1 2 JA]
“T_ 3 4 J3 P4 T 3 4 JC1 P4 T 3 4 JAL P4
J3 P5 N\ 5 6 [\ J3 p6 JC1 P N N 5 6 N N\ Jc1 pe JAL P N N 5 6 N N Al P6
J3 P17 7 8 J3 P8 J ‘ ) 7 8 ‘ ) JC1 P8 JAL I ‘ ) 7 8 ( ) JALl P8
9 10 I 9 10 I I 9 10 I
J3 P11 11 12 J3 P12 JC1 P11 11 12 JCl P12 JA1l P11 11 12 JAl P12
J3 P13 13 14 J3 P14 J P13 ( ) 13 14 ( ) JC1 P14 JAl P13 ( ) 13 14 ‘ ) JAl P14
15 16 I 15 16 I I 15 16 I
J3 P17 17 18 J3 P18 J P17 17 18 JC1 P18 JAl P17 17 18 JAl P18
J3 P19 19 20 I J3 P20 JC1 P19 ( ) 19 20 ( ) \ JC1 P20 JA1 P19 ( ) 19 20 ( ) \ JAL P20
J3 P23 23 24 J3 P24 JC1 P23 23 24 JC1 P24 JAl P23 23 24 JAL P24
J3 P25 25 26 \ J3 P26 JC1 P2 ( ) 25 26 ( ) Cl P26 JA1 P25 ( ) 25 26 ( ) JAL P26
27 28 I 27 28 I I 27 28 I
J3 P29 29 30 J3 P30 JC1 P29 29 30 C1l P3C JA1l P29 29 30 JAl P30
J3 P31 31 32 J3 P32 Jcl P3 ( ) 31 32 ( ) Cl P32 JA1 P31 ( ) 31 32 ( ) JAl P32
33 34 33 34 I 33 34 I
J3 P35 35 36 J3 P36 JC1 P3¢ 35 36 JC1 P36 JA1l P35 35 36 JA1l P36
J3 P37 37 38 I J3 P38 JC1 P3 ‘ ) 37 38 ‘ ) \ C1 P38 JAL P3 ‘ ) 37 38 ( ) \ JAl P38
J3 P39 \{ 39 40 )/ J3 P40 JC1 P39 \< 39 40 >/ C1 P4C JAL P39 \< 39 40 }l Al P4C
BGND. BGND PGND. PGND PGND. PGND
> 73 P[1..40] > JC1_PI1 > JA1_P[1..40]
Layout Note: Grouped signal traces to be Layout Note: Each grouped pair Layout Note: Each grouped pair
length matched to within 5mils with 50ohm of signals to have 100ohm of signals to have 100ohm
single-ended characteristic impedance. differential characteristic differential characteristic
impedance. impedance.
Layout Note: Grouped signal traces to be Layout Note: Grouped signal traces to be
length matched to within 10mils. length matched to within 10mils.
krtkl inc. "™ snickerdoodle FPGA Module
350 Townsend Street =
Suite 301A /
k r t k I San Francisco, CA 94107 Iesoomon
+1 415 857 4857 Top Level Block Diagram
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JA2 Option Table JB1 Option Table JB2 Option Table
Assembly Part Number Assembly Part Number Assembly Part Number
15081800/01-22 TFM-120-01-F-D-A 15081800/01-22 TFM-120-01-F-D-A 15081800/01-22 TFM-120-01-F-D-A
15081800/02-22 SFM-120-L3-F-D-A 15081800/02-22 SFM-120-L3-F-D-A 15081800/02-22 SFM-120-L3-F-D-A
15081800/03-22 TFM-120-01-F-D-A 15081800/03-22 TFM-120-01-F-D-A 15081800/03-22 TFM-120-01-F-D-A
15081800/04-22 SFM-120-L3-F-D-A 15081800/04-22 SFM-120-L3-F-D-A 15081800/04-22 SFM-120-L3-F-D-A
15081800/05-22 TFM-120-01-F-D-A 15081800/05-22 TFM-120-01-F-D-A 15081800/05-22 TFM-120-01-F-D-A
15081800/06-22 SFM-120-L3-F-D-A 15081800/06-22 SFM-120-L3-F-D-A 15081800/06-22 SFM-120-L3-F-D-A
15081800/07-22 SFM-120-L3-F-D-A 15081800/07-22 SFM-120-L3-F-D-A 15081800/07-22 SFM-120-L3-F-D-A
15081800/08-22 SFM-120-L3-F-D-A 15081800/08-22 SFM-120-L3-F-D-A 15081800/08-22 SFM-120-L3-F-D-A
15081800/09-22 TFM-120-01-F-D-A 15081800/09-22 TFM-120-01-F-D-A 15081800/09-22 TFM-120-01-F-D-A
15081800/10-22 SFM-120-L3-F-D-A 15081800/10-22 SFM-120-L3-F-D-A 15081800/10-22 SFM-120-L3-F-D-A
FPGA I/0 FPGA I/0 FPGA 1I/0
JA2 JB1 JB2
Refer to Option Table Refer to Option Table Refer to Option Table
3.3V VIO 3.3V VIO 3.3V VIO
- 1112 A2 P2 -T 1112 Bl P2 1112 JB2 P2
VCCO 35 VCCO 34 VCCO 34
T 3 4 A2 P4 - 3 4 1B - 3 4 JB2
JA2 P5 N N 5 6 N [\ Ja2 pe JB1 P N N 5 6 N [\ Bl P6 JB2 P N N 5 6 N\ N\ JB2 p6
A2 ‘ ) 7 ] ‘ ) \ A2 JB1 | ‘ ) 7 3 ‘ ) JB1 JB2 I ‘ ) 7 8 ( ) JB2 P8
I 9 10 I I 9 10 I I 9 10 I
A2 11 12 A2 P12 JB1 P11 11 12 Bl P12 JB2 P1 11 12 JB2 P12
A2 ( ) 13 14 ( ) A2 P14 JB1 P13 ( ) 13 14 ( ) Bl P14 JB2 P13 ( ) 13 14 ‘ ) JB2 P14
I 15 16 I I 15 16 I I 15 16 I
A2 17 18 A2 P18 JB1 P17 17 18 Bl P18 JB2 P1 17 18 JB2 P18
JA2 P19 \ ( ) 19 20 ( ) I JA2 P20 JB1 P19 ( ) 19 20 ( ) \ JB1 P20 JB2 P19 ( ) 19 20 ( ) \ JB2 P20
A2 P23 23 24 A2 P24 JB1 P23 23 24 Bl P24 JB2 P23 23 24 JB2 P24
JA2 P25 ( ) 25 26 ( ) \ JA2 P26 JBl P25 ( ) 25 26 ( ) Bl P26 JB2 P25 ( ) 25 26 ( ) JB2 P26
I 27 28 I I 27 28 I I 27 28 I
JA2 P29 29 30 JA2 P30 JB1l P29 29 30 Bl P3C JB2 P29 29 30 JB2 P30
A2 ( ) 31 32 ( ) JA2 P32 JB1 P31 ( ) 31 32 ( ) Bl P32 JB2 P31 ( ) 31 32 ( ) JB2 P32
33 34 I 33 34 I 33 34 I
JA2 P3 35 36 JA2 P36 JB1 P35 35 36 Bl P36 JB2 P35 35 36 JB2 P36
A2 \ ‘ ) 37 38 ‘ ) I JA2 P38 JB1 P3 ‘ ) 37 38 ‘ ) \ Bl P38 JB2 P37 ( ) 37 38 ( ) \ JB2 P38
JA2 P3 \< 39 40 >/ JA2 PAC JB1 P39 \< 39 40 >/ B1 P4C JB2 P39 \< 39 40 }l JB2 P40
PGND. BGND PGND. PGND BGND. PGND
> 782 _P[1 > JB1_P[1 > JB2_P[1..40]
Layout Note: Each grouped pair Layout Note: Each grouped pair Layout Note: Each grouped pair
of signals to have 100ohm of signals to have 100ohm of signals to have 100ohm
differential characteristic differential characteristic differential characteristic
impedance. impedance. impedance.
Layout Note: Grouped signal traces to be Layout Note: Grouped signal traces to be Layout Note: Grouped signal traces to be
length matched to within 10mils. length matched to within 10mils. length matched to within 10mils.
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3.3V 1.8V 3.3V VIO 1.8V AUX
X11
™ fee) o >
= = = )
™ — = [=§
= =
o™ [ee)
" g
SMB 12C[0..2 J2 P[1..30] J2_P[1..30]
SMB_I12C[0..2] J3 P[1..40] J3_P[1..40]
JAL P[1..40] JAL P[1..40]
JA2 P[1..40] JA2 P[1..40]
Bl _P[1..40] JB1_P[1..40]
1.0V CORE 1.2V LPDDR 3.3V JB2_P[1..40] JB2_P[1..40
GND JC1_P[1..40] JC1 P[1..40]
1.8V AUX 3.3V %10
PGND [J] I12C Switch
3.3V VDDIO2 VDDA_3V3 ZYNQ BOOT[0..4] 2> ZYNQ BOOT[0. . 4]
VDD 1V8
VDDIO2 3V3 ZYNQ JTAG[O..4]
VIN J2
SMB_12C[0..2]
WD INPUT WDI D3 not loaded
NPOR_STM32 MCU NPOR QSPI SPI[0..3] on assemblies
- - - 15081800/05-22
1.0V CORE
NPOR ZYNQ SYNPOR_ZYNQ 19y Aux WILINK COMM[O0..11] 15081800/06-22
. ZYNO 1V0 15081800/07-22
1.2V LPDDR 0 o 1 15081800/09-22
PGND [I] Quad Voltage Supervisor 3.3V VIO NG 1V8 15081800/10-22
7YNQ 1V2 g
ZYNQ 3V3 o
swl Select - - -
7914J-1-000E e B
12 o 7.71,\7\“, VIN USB
1 :f—?i USB_DP D1 D2 D3 D4 D5
O O SRR USB_DM W Green Orange Blue white P Red
1B 2B Power Link Bluetooth A Fault
SELECT BUTTON § \\: \\: \\: P §
RE-SET_BUTTON 3.3V x12
GREEN LED
SW2  Re/Set ORANGE_LED
79143-1-000E BLUE_LED 3V3
WHITE LED 1v8
1A 20 =
1 RED_LED CRYPTO I12C
O O CRYPTO I2C[0..1] CRYPTO I2C[0..1]
1B 2B
J2 P[1..30] GND
el ZYNO_COM[0..6] ZYNQ_COM[0. . 6] JA1_P[1..40]
. JAZ_P[1..40] L] Crypto-Authenticator
ZYNQ_PROGREM[0..2] ) ZYNQ PROGRAM[0..2]  JBL P[1..40] 3 e
JB2_P[1..40] JB2 P 0
JC1_P[1..40] JC1_P[1..40
GND J6B_P[1..8] > J6B P[1..8]

PGND [K] Platform Controller
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1.8V AUX 3.3V VIO
1.0V CORE 1.2V LPDDR
X13 1.8V AUX X14
VCCo 35 3 @ o ™ 1.2V_LPDDR o
VCCO 34 ; = ar ) 1v8_IN
veeo 13 1V2_IN
- VCCO 35 e DRAM_TOL0. 57
VCCo 34 LPDDR2-SDRAM-I0[0. .57] LPDDR2-SDRAM-I0[0. .57]
vceo 13
J2_P(1..30) ¥ 72 P[1..30
J3_P[1..40] ¥ J3 P[1..40] GND
JA1 P[1..40] < JA1 P[1..40]
JA2 P[1..40] JAz2_P[1..40] PGND [N] LPDDR2 RAM
NPOR_ZYNO  >>——PPS POR B 500 JB1 P[1..40] : JB1 P[1..40] (]
JB2_P[1..40] M JB2 P[1..40]
Jc1_P[1..40] M JC1_P[1..40] 76 P[1..8]
J6 P[1..8]
ZYNQ JTAG[0..4] ) ZYNQ JTAG(O..4] 3.3V VDDIO2 X15
ZYNQ BOOT[0..4] ZYNQ BOOT[0..4] 1.8V AUX
ZYNQ COM[O. . 6] 2> ZYNQ COM[O. . 6] -
1v8
ZYNQ_ PROGRAM[O..2] 2> ZYNQ PROGRAM[O. .2]
OSPI BOOT[0..5] — J6_P[1..8]
0SPI_BOOTI[0..5] J6B_P[1..8] J6B_P[1..8]
WIFT_SDTO[0..7] GND
B PGND [O] microSD Flash
GND
PGND [M] Zyng SoC
1.8V AUX 16
{IFT SDIOLO 1v8
QSPI BOOT[0..5]
QSPI_SPI[0..3] QSPI SPI[0..3]
1.8V
— GND
R1
3.3v Ools, IALOW PGND [P] QSPI Flash
R2 Jack Bauer Mode
OoRms, 1£10W
RIS\ LA ’,___________________________________________:
EL
X17 ’ |
4
/' 0
F =)
4 M‘ V4 1 2 '
J2_P[1..30] << J2 P[1..30] @ ©  ANTENNA1A @) 7 |
- - PRy 2.4GHz@3.2dB1, 5GHz€4.2dBi :
WIFI SDIO[O..7] ,’ |
ANTENNA1E @t 7 0
V4
WILINK COMM[0..11] ) WILINK COMM[O0..11] ,’ :
4
ANTENNA? @—— |
RFGND ]
', o~ o~ '
L
PGND [Q] WilLink 8§ Radio ’ |
/7 e .\ 3 e .\ 3 |
\ ys ]
J5 Option Table P \J \J "
Assembly Part Number | & o Table ~ VoLEx T3412-0110 fmbedance for a1y R traces from 020 pins 16 and 32 |
efer to Option Table -
15081800/01-22 Not Loaded | P through all parts to the antenna El and RF connectors I
15081800/02-22 Not Loaded ' J4 not loaded J4 and J5. RF traces must have via stitching on the |
15081800/03-22 73412-0110 | on assembly Refor to section 8 of Texas Instruments document !
15081800/04-22 73412-0110 ' Tl 15081800/07-22. e SWRU382A "WL1837MODCOMST WLAN MIMO and Bluetooth® :
Module Evaluation Board for TI Sitara™ Platform"
15081800/05-22 Not Loaded : for complete layout guidelines. ]
12831388;8%% Noztoageg Y |
- Ot Loaae
. ITLE .
15081800/08-22 Not Loaded krtkl inc. snickerdoodle FPGA Module
15081800/09-22 Not Loaded 350 Townsend Street w/
15081800/1 0'22 NOt Loaded San Francisco] CA 94107 SSGRPToN :
+1 415 857 4857 Top Level Block Diagram
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R3 3V3 OUT

3vi pe <} 1OOKW16W

ot 512 H 20% 3.7A V3 oot
.2u 5 . -—
TP1 ) TPS62130A  m—
R4 PWRGD sy |2 Y'Y
100K 1%, 1/16W 13 P
’\/\/‘ < EN Sw2 —
10 |, R R97 22uF 20% 6.3V
AVIN Sl O re2 24.0K 1% A/1ew
kiesd S I e |14
— PVINI VOS o100 R98 )
12 5 © 7. 68K J} A/16W
PVIN12 FB A
=
—ey] —3 6 AGND SS-TR El TP125
10uF 20% 25V 0.1uF 10% 10V | 15 o 8
GND15 = DEF [
= c4
16 | = i |2 0.01uF 5% 50V
PGND PGND GND16 ] FSW )
-
3
——
PGND
——
PGND

Layout Note: Add a minimum of 5
thermal vias in die attach pad
GNDPAD for thermal considerations.

krtkl inc. TITLEsnickerdoodle FPGA Module
350 Townsend Street prem
Suite 301A X2
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R5 3V3 IN

s pe <] 100K L5 a6 T

U2 L2 Yo V8 OUT
TP5 TPS62150A 2.ul 208 3.7A
4 YL
PWRGD SW3 | g *
13, e
1.8V_EN > L EN SW2 * c5
° 10 |, R ! R99 22uF 20% 6.3V
AVIN sl [—=e—) TP6 0.0k 15 1/16w
VIN AR . 14
T o o TP126 R100 PGND
12 5 1_0 24.0K 18 1/16W
* g — PVIN12 FB * 5\/\)\
6 ) ol PGND
J—Cg c7 AGND SS-TR TP127
T 10uF 20% 25V | o0.1uF 10% 10v | 15 o g
— GND15 < DEF c8
16 N = R 0.01uF 5% 50V
PGND PGND 1 — GND16 & FSW ‘
o~
— —
1 PGND
PGND

Layout Note: Add a minimum of 5
thermal vias in die attach pad
GNDPAD for thermal considerations.
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3V3 IN 3V3 OuT
c9 U3 ——c10 D6
1.0uF 10% 25V TPS22954DSQR 0.1luF 10% 10V 3.3V 150W
1 ,7 . 10
2 VINI VOUT10 9
GND_LSW VIN2 VOUT9 GND._ LSW
R6
3 . R 3 10.0K 1% 1/1lew GND_LSW
VBIAS SNS
R7
TP11
Ccll —— 4 i s 2.32K 1% L/16W
0.01uF 10% 50V O EN CT ARA
. GND_LSW
GND_LSW 7| el IS ——c12
6 FOND 0.01uF 10% 50V
3V3 LS EN >
RS 3V3_IN -
wits ee < ] 10. 0K 1 J/16WT GND_LSW
R9 Layout Note: Add a minimum of 5
1.00 1 A/1éw thermal vias in die attach pad

PGND for thermal considerations.
GND_LSW

:I§r5tI((JI _il_nc. d Street TITLEsnickerdoodle FPGA Module
ownsen ree PATH
Suite 301A X4
San Francisco, CA 94107 Iesoomon
N\ +1 415 857 4857 3.3V Load Switch
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5| GND-H13 GND-R12 [p55 F1g | V0C0_35-C19 VCCO MIO1_501-D12 578 80.6 obm 1% 1/16W VCCPAUX-GO 22
KR GND-H19 GND-R20 T3 Hl4 \C\‘Oifﬂa*ng V\‘COiMLOlibOlfhlb VCCPAUX-H8 K8
35 6ND-02 GND-T3 =5 J17] VCCO_35-H14 VCCPAUX-K8 [ye
J12 GND-J8 GND‘*‘, I T13 K20 \:CSOif%:JﬂJ,l ] H6 VCCPAUX-M8 1V0
K5 GND-J12 GND-T13 U6 M16 \C\‘Oifﬂa*k\QO % DDR VRLLO 502 P6 Gl1
K7 GND-K5 GND-U6 Ul6 VCCO 35-M16 PS DDR XRFI—W 507 VCCBRAM-G11 H10
e ng c:sjﬂg Vo 60 VCCBRAM-H10 10
K13 C"\j_mg C;'T—\'W V19 ——C47 . 80.6 ohm 1% 1/16W VOCPTNT-G7 G7 Layout Note: VCCPLL to be a c
KIS | CND-K15 O 0.47uF 10% 6.3V VeePTNT-07 L planelet with width >100mils
TR o W12 - 117 and length <1000mils.
GND-W12 Y5 VCCPINT-L7 N7
—— oNn COPTNT -7
GND GND-Y5 Y15 ' VCCPINT-N7 P8 FB1
GND-Y15 GND VCCPINT-P8 oo 120 ohms@100MHz 3.0A
GND VCCPINT-R7 —— 1v8
VCCPLL-GB [ — YNV
- - - - - - - - - - - - - - - - - - - - - - - . - - - - - -
r Not loaded
on asseml/:lies : Layout Note: C49 must be placed C49 C48
veeo 13 15081800/01-22 VCCOo 34 right at ball G8 via, <200mil 0.47ufF 10% 6.3V 10uF 20% 4V
: —— VCCO 13 i:gg}ggg§g§—§§ VCCO 34 capacitor pad to balll/gnd loop P
| * — * 15081800/09-22 : ° . = . eco 3 GND GND
15081800/10-22 -
| ! vcco 35
: ——Cs50 c51 52 ——cs3 " c54 c55 c56 ——cs57 _ _ — _
47uF 20% 6.3V 4.7uF 10% 6.3V 4.7uF 10% 6.3V 0.47uF 10% 6.3V 47uF 20% 6.3V | 4.7uF 10% 6.3V 4.7uF 10% 6.3V 0.47uF 10% 6.3V 1v8
| | 1 1 1 VCCAUX
i N oy @ | _ oy M c58 59 C60 ——ce61 _
' l l L i 47uF 20% 6.3V | 4.7uF 10% 6.3V 4.7uF 10% 6.3V 0.47uF 10% 6.3V
i 1 1 1
: ——C65 C66 ce7 i c68 C69 c70 _ _ - ——ce2 C63 ——Ce4
" 0.47uF 10% 6.3V 0.47uF 10% 6.3V | 0.47uF 10% 6.3V ' 0.47uF 10% 6.3V | 0.47uF 10% 6.3V | 0.47uF 10% 6.3V I ] 47uF 20% 6.3V | 4.7uF 10% 6.3V 0.47uF 10% 6.3V
B
| N @ | @ @ c71 c72 c73 v
| GND | 1 0.47uF 10% 6.3V | 0.47uF 10% 6.3V | 0.47uF 10% 6.3V .
e e e e e e ———————————————————————————————— GND I _I GND
——
1v2 1vo GND
VCCO DDR 502 - VCCINT 1vs
. - . = R R . . 1v0 VCCPINT =— VCCPAUX
icw Lcm J*c79 :I:CSO Lcm J*cgz ‘Lc% ——cs4 T T
100uF 20% 6.3V 4.7uF 10% 6.3V 0.47uF 10% 6.3V 100uF 20% 6.3V 100uF 20% 6.3V 100uF 20% 6.3V 4.7uF 10% 6.3V 4.7uF 10% 6.3V ——c74 c75 ——c76 —
——cs5 c86 ——c87 47uF 20% 6.3V | 4.7uF 10% 6.3V 0.47uF 10% 6.3V
N —* N © ¢ © 100uF 20% 6.3V 4.7uF 10% 6.3V 0.47uF 10% 6.3V
lc% lc% J‘ :I:c91 lwz lc% J*c94 t T
T0.47uF 10% 6.3\T0.47UF 10% 6. 3\T0 47uF 10% 6.3V 0.47uF 10% 6.3\T0.47uF 10% 6.3\T0.47UF 10% 6. 3T0 47uF 10% 6.3V
——c95 c96
© © © © 0.47uF 10% 6.3V | 0.47uF 10% 6.3V
—— —
GND GND -
1v8 1v8 1v0
VCCO_MIOO0_500 VCCO_MIOO0_501 VCCBRAM = .
? * * . ITLE .
krtkl inc. shickerdoodle FPGA Module
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San Francisco, CA 94107 [wrmon
* . . +1 415 857 4857 Zynq SoC
NAME DATE SIZE DRAWING NO. REV
——— —— —— Copyright 2015 krtkl inc. This schematic is
GID GD GD @ @@ s giseurs oaeConnon - [orawn s B, Hammond tzots | | 15081800-01 | 4.11
Bv To view a copy of this lcense please vist CHECKEDBY | J. Weatherbee 11/23/2015
) APPROVEDBY | J. Weatherbee 11/23/2015 sHeeT 20 ofF 30

2




4 3 2 1
C108 stuffed with 0 ohm
h eGP ED G GP EP ED ED EP EP ED G EP EP ED G GD ED ED E> Gd G> G G G> G G G resistor on assembly
! o - e i 15081800/07-22
. p— |
] 0.47uF 10% 6.3V REF3012
| - H Ly vour P2 : * T83
: GND s 0 L
GND €107 | c108
: 10uF 20% 25V To.luF 10% 10V
] 1:2381333737222355%13! o : i Y
- € 1o
RN ZYNQ JTAG[O..4]
; 3 ZYNQ_JTAG.2YNQ_J ,Arj;rm
gii:r to Option Table 131 g %ngi %j%ié j ié FE[EE) ZYNQ_JTAGLO. . 4] ZYNQ_JTAGIO. . 4]
U14 Option Table BANK 0 10 ofm 55 /160  TeTOToND
Assembly Part Number e o 2 -
15081800/01-22 XC7Z010-1CLG400C S N 32 P(1...30]
15081800/02-22 XC7Z010-1CLG400C i K9 J2 P1 GND
15081800/03-22 XC72020-3CLGA00E ve 0 515 NEREZ
15081800/04-22 XC7Z2020-3CLG400E ) o
15081800/05-22 XC72020-1CLGA400C ere o L2
15081800/06-22 XC7Z020-1CLG400C VREFN_O /] 3v3_
15081800/07-22 XC72020-1CLG400C o 170K 18 1160
15081800/08-22 XC7Z010-1CLG400I us 0 28 72 P23 — L TR RN S
15081800/09-22 XC7Z010-1CLG400C K E F6 72 p2d R62
15081800/10-22 XC7Z010-1CLG400C D10 eSE Jz P2 4 70K R N 16
7 ZYNQ PROGRAM([O. .2]
INIT B 0 iéo jiﬁi E(‘ ZYNQ_ PROGRAM.ZYNQ INTT
ROGRAM B_0 [ ZYNQ_PROGRAM. ZYNQ_PROG
CFGBVS_0 477 ZYNO DONE ZYNQ PROGRAM[O..2] WZYNQ}ROGRAM[O. .2]
DONE 0 — 7YNQ PROGRAM.ZYNQ DONE
NetGroup
VeCEATT 0 [-EHt TP76 IfguH 20% 392mA  1V8
VCCADC 0 E » Y Y
RSVDVCCI E{g 3v3 ‘Lcw9 €110
RSVDVCC2 e To 1uF 10% 10V 0.47uF 10% 6.3V
RSVDVCC3
R3VDCND 5%8 J*c111 'GND
GNDADC_0 0.47uF 10% 6.3V
[

. TME |
krtkl inc. shickerdoodle FPGA Module
350 Townsend Street e
Suite 301A /X13
San Francisco, CA 94107 Iesoomon
+1 415 857 4857 Zyng SoC
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ZYNQ BOOT [0..4]

R63 ZYNQ BOOT.CLOCK_ENABLE

20.0 /16W
= ARA ZYNQ BOOT.MIO4 BOOT SELECT ZYNQ BOOT[0..4] mZYNQfBOOT[O..M
20.0K 1%, 1/16W

ZYNQ BOOT.MIOS5 BOOT SELECT

NetGroup

R65
20.0%/16[/\7

GND R66
j 20.0K 1& L/16w

R67
20.0%/16[/\7

QSPI BOOT[0..5]
Ul4E

Refer to Option Table OSPI_BOOT.QSPI_NSS

U14 Option Table BANK 500 OSPT_BOOT.QSPI_SCK  QSPI_BOOT(0..5] mmmm&C_» OSPT_BOOT[0..5]
Assembly Part Number PS MIOO 500 ES QSPI BOOT.QSPI[0..3]
15081800/01-22 XC72010-1CLG400C PS MIOT 500 28 RGNS
15081800/02-22 XC72010-1CLG400C PS_MI02_500 pg e
15081800/03-22 XC7Z020-3CLG400E bewon 00 |2 RN10 T
15081800/04-22 XC72020-3CLGA00E S 11105 500 |22 L -
15081800/05-22 XC72020-1CLG400C PS_MIO6_500 g 3 6
15081800/06-22 XC72020-1CLGA400C e 107500 55 : :
15081800/07-22 XC72020-1CLG400C PS MIO9 500 22 10555 T/ 16n
15081800/08-22 XC72010-1CLG400I PS_HI010_500 [ 5
15081800/09-22 XC72010-1CLG400C f—?:&l;ﬁg? DY
15081800/10-22 XC7Z010-1CLG400C PSMIOL3™500 £
: j 8%2 3?3 8 WL SDIO3 o JELSDIOL0..T)
. - WIFI_SDIO.WL SDIO[0..3)
>S _POR_B_500 =t L_O WIFT SDIO.WL SDIO IRQ
27 WIFI SDIO.WLAN EN WIFI SDIO[0..7] wWIFLSDIO[O. .71
PS C 500
S WIFI_SDIO.WL SDIO_CMD
1v8
— WIFT_SDIO.WL SDIO CLK
[ ci12 R6Y 1v8
0.1uf 10% 10V . 18 etGrou
I EJDL 20. 0K JLew T NetGroup
v1 R70
4 I 20.0K 1% A/16W 1v8
VDD oUT RN11 -
1 2 1 8
- OE GND 2 7
| 33.333MHz +/-50ppm GND — <:|PS_POR_B_500 2 g
R71 —O 10K 58 /160
100K 1% 1/16W GND
R108 1v8
4 10.0K 1% A/1ew T
1 R109
GND Not Lgadgd 0402
SAVAV 1
GND

:I§r5tI((JI _il_nc. d Street TITLEsnickerdoodle FPGA Module
ownsen ree Frem
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Layout Note: Grouped signal

traces to be length matched to L6
within 5mils with 50ohm single- 10uH 20% 392mA 1V8
istic i TP81
ended characteristic impedance. l_o _ _ ~A _l-
Layout Note: Grouped signal
Ul4F traces to be length matched to
Refer to Option Table Wi;hén imilStWiFhSOOhm Scilngle- R72 €113 R73
ended characteristic impedance. 1.50K 1% 1/16W 0.1uF 10% 10VS 1.000hm 1% 1/10W
U14 Option Table BANK 501
r( ) TP82
Assembly Part Number 53 MIO VREF 501 ELL
15081800/01-22 XC72010-1CLG400C - T T
15081800/02-22 XC7Z010-1CLG400C . e o1 |LBL
15081800/03-22 XC72020-3CLGA00E e BT il ST 0o 1oF 10% 107 ] 4.7uF 108 6.3v
15081800/04-22 XC7Z020-3CLG400E S MIOL8 501 gig \ " 150K 1% 1/16M " ShuE aue o
15081800/05-22 XC72020-1CLG400C PS_MIOL9 501 ==
15081800/06-22 XC7Z020-1CLG400C S M1020 501 I oD oD e
15081800/07-22 XC72020-1CLG400C DS MI022 501 gﬂ
15081800/08-22 XC7Z010-1CLG400I PS_MI023 501 [5y¢
15081800/09-22 XC7Z010-1CLG400C P MI024 501 o
joJpe}
15081800/10-22 XC7Z010-1CLG400C PS MIO26 501 ﬁg \ I’
PS MI027 501 cie Vi
PS MIO28 501 13 I\
PS MIO29 501 C1i5
PS Ni’)?@ 501 E16
PS MI031 501 XY
PS MIO32 501
PS_MIO33 501 ADB
PS MIO34 501 12
PS MIO35 501
PS MIO36 501 iié
PS Ni’)?’ 501 E13
PS MIO38 501
PS_MIO039 501 g%g \V’
PS MI040_501 [—517 < >3 _P[1..40]
PS MIO41 501 )
PS_MI042 501 [5 > J6_P[1..8]
PS_MIO43_501 473
PS_MIO44_501 7o
PS_MIO45 501 ¢
PS_MIO46_501 573 ZYNQ COM[O0..6]
PS MI047 501 B2
PS MI048 501 12 ZYNQ COM.PC SPI MOSI
PS_MIO49 501 573 ZYNQ COM.PC_SPI MISO
PS MI050 501 ZYNQ COM.PC SPI SCK ZYNQ COM[O0..6] | .
B9 A _SPI_. K ZYNQ COM[O0..6]
PS MIO51 501 cio ZYNQ COM.PC_SPI NSS
PS_MI052_501 77 ZYNQ COM.ZYNQ CONS RX
PS MIO53 501 ZYNQ COM.ZYNQ CONS TX
NetGroup
o . B10
PS_SRST_B 501 ZYNQ JTAG[0..4]
ZYNQ JTAG.ZYNQ JTAG NRST ZYNQ JTAG[0..4] ZYNQ JTAG[0..4]
1v8 R102
_: 20.0K 1% A/16W NetGroup
R103 R105
! 20.0K ;,% 1/ 16w Z0.0W/MW
R104 R106
20.05\}"{)\/161/\7 20.0K 1% 1/1lew
R107
20.0K 1% L/1lew s
D

:I§r5tI((JI _il_nc. d Street TITLEsnickerdoodle FPGA Module
ownsen ree Frem
Suite 301A /X13
San Francisco, CA 94107 Iesoomon
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Ul4G
Refer to Option Table
u14 Opt|0n Table BANK 502 //\ Layout Note: Match all signal
Assembly Part Number PS DDR DQO 502 c3 A\ DO trace lengths for DO groups with
15081800/01-22 XC7Z010-1CLGA400C PS DDR D01 502 |23 — 2 mes deviation of 490 mils and
15081800/02-22 XC72010-1CLG400C PS_DDR DQ2 502 [~ 503 ’
03
S 5(
15081800/03-22 XC7Z020-3CLGA400E 9 DR D03 502 777 o
15081800/04-22 XC72020-3CLG400E PS_DDR_DQ5_502 g% 0o
15081800/05-22 XC7Z020-1CLG400C ps D0 006 502 [F———|——LC
Q T 5(
15081800/06-22 XC7Z020-1CLGA00C Y =
o JU J v
15081800/07-22 XC72020-1CLG400C PS_DDR Q9”502 |3 [
15081800/08-22 XC72010-1CLG400I PS_DDR D010 502 [3
15081800/09-22 XC7Z010-1CLG400C e
ro D oL
15081800/10-22 XC7Z010-1CLG400C “DDR DO13 502 (2
- H1
PS DDR V) 4 502
Fs_o0R 015 02 [
;‘?‘,JLR,)O_*6,”02 B3 / \
PS DDR DQ17 502 R3
PS DDR DQ18 502 R1
°S DDR DQ19 502 T4
DDR DQ20 502 T4
PS DDR DQ21 502 02
i DDR DQ22 502 03 \ /
PS DDR DQ23 502 V1 =4
PS DDR DQ24 502 ¥3 / \
PS DDR DQ25 502 Wl E\ 5 Layout Note: Route address and command
PS DDR D026 502 \i’ signals on a different layer than the
PS DDR DQ27 502 gé :8; data and data mask signals.
PS DDR DQ28 502
>S DDR_D029_502 gg E\\“
PS_DDR DO30_502 =3 / D '3— LPDDR2-SDRAM-I0[0..57]
Do Q
PS DDR _DQ31 502 A\ DOL0. .3
N2 — LPDDR2-SDRAM-I0.DQ[0..31]
PS DDR A0 502 K2 7\ A[0..9
PS DDR Al 502 M3 I LPDDR2-SDRAM-IO.A[0..9]
PS_DDR_A2_502 [3 DOS P[O..3
PS_DDR_A3_502 7 - LPDDR2-SDRAM-I0.DQS P[0..3]
PS_DDR A4 502 [ 05 N[0..3]
PS DDR A5 502 T4 LPDDR2-SDRAM-I0.DQS N[0..3]
PS_DDR_A6_502 7 DM[0..3]
S DDR A7 502 77 1 LPDDR2-SDRAM-I0.DM[0. .3]LPDDR2-SDRAM-I0[0. .57] w LPDDRZ-SDRAM-TO[0. . 57]
PS DDR A8 502 Iz \ /
PS_DDR_A9 502 [—¢= \v LPDDR2-SDRAM-I0.CS B
PS_DDR_A10_502 TS, B ‘ ]
PS DDR All 502 W PDDR2-SDRAM-I0.CKE
PS DDR Al2 502 W
PS_DDR A13 502 [ X LPDDR2-SDRAM-10.CKP
PS DDR Al4 502 [—X
c2 A 0S PO LPDDR2-SDRAM-I0.CKN
PS_DDR_DQS_P0_502 57 NeToTous
PS_DDR DOS NO_502 [ DS NO
PS_DDR_DQS_P1 502 ?2 [ | oos e
’)S DDR_DQS Nl 502 _| DQS N1 ] Layout Note: Route clock on inner layers
R2 DOS P2 C\_,\ with outer-layer run lengths held to under
PS DDR DQS P2 502 ™ 500 mils and maintain a 10-mil spacing from
PS_DDR_DQS N2_502 ] DOS N2 other nets. Length match clock traces within
— = +25 mils, with CKP and CKN traces matched
PS DDR DQS P3 502 W5 — within *10 mils. Do not route CKP/CKN pair
PS_DDR_DQS_N3_502 ﬂ‘ and CKE close to address signals.
PS DDR CKP 502 I\L,é
PS DDR _CKN 502
PS DDR BAQ 502 ;i Layout Note: Route address and command
PS DDR BAl 502 signals on a different layer than the
PS_DDR_BA2_ 502 data and data mask signals.
PS DDR DMO 502
PS_DDR DM1 502
PS_DDR _DM2 502
PS DDR DM3 Q'W
PS DDR CS B 502
PS DDR WE B 502
PS DDR CAS B 502
PS DDR_RAS B 502 - TE
PS DDR CKE_502 krtkl inc. shickerdoodle FPGA Module
PS_DDR_ODT_502 [——X R75 gSOt Tg\év?iend Street PV
o uite
40.2 Qh 1% 1/16W \
PS_DDR_DRST B 502 B4 JRIR L2 L 172 r San Francisco, CA 94107 Iesoomon
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U14 Option Table
Assembly Part Number
15081800/01-22 XC7Z010-1CLG400C
15081800/02-22 XC7Z010-1CLG400C
15081800/03-22 XC7Z020-3CLG400E
15081800/04-22 XC7Z020-3CLG400E
15081800/05-22 XC7Z020-1CLG400C
15081800/06-22 XC7Z020-1CLG400C
15081800/07-22 XC7Z020-1CLG400C
15081800/08-22 XC72010-1CLG400!
U14D u14C 15081800/09-22 XC7Z010-1CLG400C
Refer to Option Table Refer to Option Table 15081800/10_22 XC7ZO10_1CLG4OOC
BANK 35 BANK 34 E e
_ 10_0_35 C20 O 0_34 T11 JB1 P5 l Layout Note: Each grouped pair of !
TO_L1P_T0_ADOP_35 B20 I0_L1P_TO_34 T10 SBE1 D7 ] signals to have 100ohm differential |
10 LIN TO \DQN 35 B19 I0 LIN TO 34 12 81 T8 | characteristic impedance. 0
ig—#ii—;g—i\gjs—j? A20 #?J{ii,;o,?j Ul2 JB1 P6 ] Layout Note: Grouped signal |
: © E JB1 P17
1 ADSN_35 05 0L 034 413 B1 P17 traces to be length matched ]
10_L3P_TO_DQS_ADIP_35 [pr= 0_L3P_T0_DQS_PUDC_B 34 73 SSEGE ) to within 10mils. |
10_L3N_TO_DQS_ADIN_35 D19 10_L3N_TO_DOS_34 V12 ;,M 4 | Ul4B Layout Note: Grouped signal ]
:O 7417 T0 35 D20 L?iLf,;:O{M W13 JB1 P12 | Refer to Option Table traces to be }ength matched |
)O 4N TO) 35 E18 10 T‘f\) 0 34 T4 JB1 P20 ] to within 10mils. 0
10 _L5P_TO ADIP 35 pig 10_L5P_TO 34 5 351 Pig | BANK 13
10 m\ TO_ADIN 35 e 10 L5N 7@ 34 312 S \ - s JC1 P4 ]
_ L6P _TO 35 TE] 1o  L6P TO 34 "1 S " ~10_LEN_TO_VREF_13 =5 SRR N ]
10 T6\) 0 \?EI—: 35 Mg 0 L6N TO ‘\ZRF‘I‘? 34 41e 51 P2¢ " 0_L11P_T1 DRU: 13 [y oo (] 1 0
1O_L7P_T1_ADZP_35 Mg 10_L7P_T1_34 M9 35T 24 " 1O_LLIN TR -3 19 ST = e | |
Toim\ AD2N /@ ikl 10 LN T1 34 g I0_L12P_T1 MRCC_13 g 31 P61 ) 0
8P_T1 AD10P 35 o= I0 L8P 34 412 ] o 12N MRCC_13 [~ JC1 P38 % "
,o L8N_T1_ADION 35 g 10_L8N_T1 34 ¢ | L13P_T2 MRCC_13 ¢ 3CL P36l ) "
TO L9P T1 DOS AD3P 35 50 TO L9P _T1 DOS 34 E] | L13N_T2 MRCC_13 70 301 735 W
10_LON_T1_DQS AD3N_35 [—7g 10 LON T1 DQS 34 V15 \ *o L14P T2 SRCC 13 78 IC ‘{3,( ] |
10_L10P_T1 AD11P 35 —g 10_L10P_T1 34 75 L14N_T2_SRCC_13 |5 T 553 = (]
10 11 (‘N T1_ADIIN 35 e O_L1ON_T1 34 73 | m L15P T2 DOS 13 e I PL( ] i
I0 L11P_T1 SRCC 35 K] 10_L11P_T1 SRCC_34 [75 ) 10 L15N T2 DQS 13 W10 SRR 1] i
0_L1IN_T1_SRCC_35 77 10 L1IN_T1_SRCC 34 [y | 10 T16P_T2 13 |—g SSSRET Y 0
10_L12P_T1 MRCC_35 [~ g 10_L12P_T1 MRCC_34 [—j7g ] 10_L16N_T2_13 3 3C1 700 XV
10_L12N_T1 MRCC 35 ¢ 10_L12N_T1 MRCC 34 [T ] 10_L17P_T2_13 |3 31 Pl ) A |
o L13P_T2 MRCC_35 [77 T0_L13P_T2 MRCC_34 [5g <_>JB1_P[1..40] \ 10 L17N_T2 13 [T o1 P00 ] )
L13N_T2_MRCC_35 [—57g 10_L13N_T2 MRCC 34 [ \ 10_L18P T2 13 77 I AN |
10 L1 4P T2 AD4P SRCC 35 o 1O L14P_T2 SRCC 34 550 " 70 L18N T2 13 TS ST P1I ) ]
10 L14N T2 ADAN SRCC 35 19 To L14N T2 SRCC 34 T20 10 L19P T3 13 05 IC m;( ) |
10_L15P_T2_DQS_AD12P 35 oy L15P_T2_DOS_34 50 ) L19N_T3_VREF_13 77 N = |
TO L15N T2 DQS ADI2N 35 K] L15N T2 DOS 34 V30 | 10 120P T3 13 K] NG 1) 0
fo Her T2 o Cenen D ! . Tzf;;iwﬁ LM X .
0 1/? 2 AD5P 3: J20 8 170 12 34 22 : 12 L21N T3 DSZ 13 L0 el ol ) |
SO LLIE L2 APOF - SO LR te Y 1o DM e JC1 P20
I0 L17N T2 ADSN 35 gig I0 L17N T2 34 \%2 \ I0 L22P T3 13 xz S P;(H) ‘\’ |
10_L18P_T2 ADI3P_35 50 10_L18P T2 34 ¢ 0 10 122N T3 13 - — V] ]
10 L18N T2 ADI3N 35 p7e — 07,18,\ T2 34 [R7¢ " — >JC1_P[1..40)
10 L19P T3 35 JAL P[1..40] L19P T3 34 .
10 L19N T3 VREF 35 %Z 10 LI aN T3 VREF 34 ?i; 1 Not avallabl_e :
10_120P_ T3 AD6P 35 314 10 L20P T3 34 [=73 ! onassemblies '
L0 L20N T3 ADGN 35 |yig 10 L20N 13734 | ! 15081800/01-22
10 L21P T3 DQS AD14P 35 Ni6 I0 L21P T3 DQS 34 V18 | 15081800/02-22 )
I0_L21N_T3 DS ADI4N_35 7y 0_L2IN_T3_DQS_34 [rg i |
10 L22p T3 ADTP 35 7% 10 122P T3 34 [u7g " 15081800/08-22 |
107122 T3 ADN35 [y 101221334 [y | 15081800/09-22 ]
° [uis P18 15081800/10-22 |
10 L23N T3 735 [ o L23N T3 34 [5Ic L 0
To TL24N T3 ADISN 35 715 10 124N T3 34 19
10 25 35 10 25 34 <>UB2_P[1..40]
— <_>Jn2_P[1..40] —
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U16 Option Table
Assembly
15081800/01-22
15081800/02-22
15081800/03-22
15081800/04-22
15081800/05-22
15081800/06-22
15081800/07-22
15081800/08-22
15081800/09-22
15081800/10-22

Part Number

EDB8132B4PB-8D-F-D
EDB8132B4PB-8D-F-D
EDB8132B4PB-8D-F-D
EDB8132B4PB-8D-F-D
EDB4432BBPA-1D-F-D
EDB4432BBPA-1D-F-D
EDB8132B4PB-8D-F-D
EDB8132B4PB-8D-F-D
EDB4432BBPA-1D-F-D
EDB4432BBPA-1D-F-D

Ul6B

Refer to Option Table

NC-Al
NC-A10
NC-A2
NC-A22
NC-A23
NC-A3
NC-A4
NC-A5
NC-A6
NC-A7
NC-A8
NC-A9
NC-B1
NC-B2
NC-B22
NC-B23

NC-B4
NC-B6
NC-B7
NC-B9
NC-D1
NC-D2
NC-E1
NC-E2

C117
47uF 20%

C118
6.3

0.1uF 10%

H

C119
0.1uF 10% 10

C120
0.01uF 10% 50V

cl21

oy

I
.;| -

—
<
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—
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‘._<| ¢

._<| —

0.01uF 10%

NC-F1

VDD1-A11l

50

VDD1-A20
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VDD1-N22

VDD1-AB5

VDD1-AC20

cl128
47uF

C129
0.1uF 10%

N
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H
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0.1uF 10% 10

._<| —
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VDD2-B21

VDD2-C2
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o
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10v
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50V
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0.01uF 10%
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@«
z
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.._| —

.>_| —

VDD2-AB21

VSS-Al12

Vss

50

Vss

-Al5
-Al8

VSS-A21

VSS-B5

VSS-B8

VSS-B10

NC-G1
NC-G2
NC-H1
NC-H2
NC-J1
NC-K1
NC-K2
NC-L1
NC-L2
NC-M1
NC-N1
NC-ABI
NC-AB2
NC-AB22
NC-AB23
NC-AB4
NC-AC1
NC-AC10
NC-AC2
NC-AC22
NC-AC23
NC-AC4

VDDQ-B13
VDDQ-B16
VDDQ-B19
VDDQ-D22
VDDQ-G22
VDDQ-K22
VDDQ-R22
VDDQ-V22
VDDQ-AR22
VDDQ-AB13
VDDQ-AB16
VDDQ-AB19

VDDCA-U2
VDDCA-W2
VDDCA-AC8

VSS-M2
VSS-M23
VSS-pP23

VSS-R1
VSS-U23

VSS-V1
VSS-Y23
VSS-ARA]
VSS-AB7
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VSS-ACS
VSS-ACY
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VSS-AC15
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Layout Note: Route address and command
signals on a different layer than the
data and data mask signals.
Layout Note: Match all signal
trace lengths for DQ groups with
a max deviation of +50 mils and
Ul6A |l— route on the same layer.
Refer to Option Table
B18 § . |LB12 \
AB1g | DOS_E3 ;0% a13 7\ U16 Option Table
LPDDR2-SDRAM-10 (0. . 57] 05 F1 722 5829 Ald Assembly Part Number
LPDDR2-SDRAM-10.DQ[0. . 31] s P01 223 D028 E}é 15081800/01-22 EDB8132B4PB-8D-F-D
, A19 DQ;7 216 15081800/02-22 EDBB8132B4PB-8D-F-D
,PDDR2-SDRAM-1I0. 3 DQS NG D)
LPDDR2-SDRA-10.00_P(0. -3} BCTo | 208 1 D026 a7 15081800/03-22 EDB8132B4PB-8D-F-D
LPDDR2-SDRA-T0. DQS_N[0. . 3] K23 1 pos vozs FA— 15081800/04-22 EDB8132B4PB-8D-F-D
DOS D023 15081800/05-22 EDB4432BBPA-1D-F-D
. AB17 [\
LEDDRZ-$DRAN-10. D[0. .3 e mo | 0022 g 15081800/06-22 EDB4432BBPA-1D-F-D
LPDDR2-SDRAM-IO[0..57] mTwPDT?7—SDW\M—TO[O. .57] LPDDR2-SDRAM-IO.CS B ]‘DE \\ /’ Ai;g DM2 D(j?O 22145 15081800/07-22 EDB8132B4PB-8D-F-D
B S — o1 (5 15081800/08-22 EDB8132B4PB-8D-F-D
R2-SDRAM-IO.C v Mo bo1y [2CLE 15081800/09-22 EDB4432BBPA-1D-F-D
LPDDR2-SDRAM-10.CKP 7Y ig; cs B D016 2}252 \X/ 15081800/10-22 EDB4432BBPA-1D-F-D
. ] o | CKE Do1s ™23 7\
LPDDR2-SDRAM-I0.CKN \ / Y1 CKP DO14 E23
CKN D13 o2
LPDDR2-SDRAM-TI0.A[0..9] 29 A T1 DQ12 20
etGroup X [\ Gl DO1l 17553
a7 |\ u1 | 28 DO10 17453
26 vo | 27 Jij H22 v/
Layout Note: Route clocks on inner A5 Wi | 20 2o 123 =
layers with outer-layer run lengths Al B9 | A0 DO7 727 [\
held to under 500 mils and maintain 23 apg | A4 D06 375
a 10 mil spacing from other nets. \/ aCT A3 DQ5 23
Length match all clock traces within \ I A2 DQ4 >
+25 mils, with CKP and CKN traces - £B6 Al DO3 W23
matched within +10 mils. Do not R77 AQ \ /] ACb A0 o2 W22
route CKP/CKN pair and CKE close 240 W 1/16wW \ ) o Lye2
to address signals. AC11 J:’ AA23 \_/
R78 o1 7ZQ1 DQO \4
240 ghm 1% 1/160 | pp | 290 M22
q VREFCA VREFDQ
R79
4.70K 1% L/16w
Layout Note: Route address and command
ED— signals on a different layer than the
data and data mask signals.
L7 L8
10uH 20% 392mA 1V2 IN 10uH 20% 392mA 1V2 IN
/Y Y N /Y Y\
‘] pes O—e I 290 O—9
R8O Cl43 R81 R82 Cl44 R83
1.000hm 1% 1/10W 0.1uF 10% 10V 1.50K 1% 1/1eW 1.000hm 1% 1/10wW| O.luF 10% 10V 1.50K 1% 1/1lewW
VREFCA - VREEFDQ
7 C145 Clde R84 C147 —"C148 —"C149 C150 C151 —C152
4.7uF 10% 6.3V 0.1ufF 10% 10V 1.50K 1% 1/1ew| O.luF 10% 10V 0.1uF 10% 10V 4.7uF 10% 6.3V 0.1uF 10% 10V 1 50K 1% 1/16wW O.1luF 10% 10V 0.1uF 10% 10V
GND GND GND GND GND GND GND
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€153 1v8 C154 3vV3
0.1uF 10% 10V =T 0.1uF 10% 10V =T
GND GND
3v3  C155
Ul7 == 0.1uF 10% 10V
TXS02612 )
2 VCCA VCCBI 1
C VC GND
J6_PI1..8) <> ; B R e
1| DAT3A  DAT3BI ==X ST1W008S4ER1500
= DAT2A  DAT2B ?< MTCROSD 107 1 Gl
¢ | DATIA  DAT1BI1 T< 5! Gl
7| DATOA  DATOB1 T< 32 G2
5| CMDA CMDB1 T< 13 G2
CLKA CLKBL [——X MICROSD CLK 51!
22 e
DAT3BO [—53 ) S 6 G3 =
24 R I [ 5|’ G4
SEL DAT1BO 73 | 8 G4
25 DAT0BO [,
K——— THM CMDBO [~ TN TN
) CLKBO
11 | GNP ) 21
GND VCCBO
—
GND
RN12 R86
J6B_PI1..8] <> J6B P7 1 8 4.70K 1% 1/16W
J6B P3 2 7
3 6 GND
4 5

10 ohm 5% 1/16W
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U18
N25Q128A 1v8
5
5| Qo vCce ¢ ¢ o
0SPI BOOT[0..5] e
— - — OSPT DI 7 J(g?*l",‘v’\‘?:V,‘Lﬁ
QSPI BOOT.QSPI[0..3] DQ3-nRST-nHLD 156 157 c158
6 0.01uF 10% 50V 0.1uF 10% 10V 10uF 20% 25V
0SPT_BOOT (0. .5] «C__Dumm 0sPT BOOT (0. . ¢ 0SPT_BOOT.QSPI_SCK scK
1
QSPI_BOOT.QSPI NSS ncs GND - < *
etGroup GND
R52 1v8
) 100K 18, 1/160 =T
QSPI SPI[0..3] RN13
. ) ) 1 8
QSPI SPI.QSPI SPI MOSI 2 7
QSPI_SPI[0..3] QSPI SPI[0..3] QSPI SPI.QSPI SPI MISO 3 5
QSPI _SPI.QSPI SPI SCK . 5
QSPI_SPI.QSPI SPI NSS
NetGroup 10 ohm 5% 1/16W
. TTE |
krtkl inc. shickerdoodle FPGA Module
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Design Note: Remove R87 and R88 to disable chip antenna. '--------; C159
i Rr87 33pF 5% 50V
ANT SELECT 1 i 10 0%1/16‘/\7' [l
1 €160 [
: R88 ] 33pF|T% 50V REGND
ANT SELECT 2 L0 o L1/ 100 | e
S ——" I .~ '
3V3 RF . RLT0 s U22 c161 cl62 0
WIFI SDIO[0..7] T 20.0 /16W ’I SKY13351-378LF 100pF 5% 50V 1.0pF +/-0.1pF 0
WLAN EN
WIFI_SDIO.WLAN EN - ‘ . STTT ,.‘ &4 verrt ourt - H H <> ANTENNAIA:
WL SDIO IRQ 20.0K 1§ A/16W
WIFI SDIO.WL SDIO IRQ ) TPL0z ARA I, — ap = L10 L9 '
. ; TP103 "
WL S M REGND Not Loaded 0402 1.3nH +/-0.1nH 280mA
WwiFT_sp10[0..7] «C__DwmmlyTFT SDIO[0..7]  WIFI SDIO.WL SDIO CMD Do o TP104 ,’ Ly vetre & oure 2 G ot Loaded 040 3nH +/-0.1nH 280 "
‘ ‘ WL SDIO CLK ]
WIFT_SDIO.WIL_SDIO CLK 020 ,/ c163 = '
WL SDIO[0..3 Refer to Option Tabl 100pF 5% 50V REGND REGND
WIFI SDIO.WL SDIO[O0..3] . 10 e 32 p” Cles |
NetGroup 14 t\\i*ﬂ—}jiasoc RE_ANTL [ ——— 100pF 5% 50V :
g WL SDTO CMD 165 REGHRD H <> ANTENNAILB |
- WL SDIO CLK ;
WILINK COMMIO.. . wr s L8 HRefer to Option Table <> e :
WILINK COMM.ANT SELECT_1 11 W: EDTO D‘_O - S Layout Notes: 50ohm single-ended characteristic (]
1o | WL_SPIO.D Se impedance for all RF traces from U20 pins 18 and 32
WILINK COMM.ANT SELECT 2 73 | WL_SDIO_D2 62 Tommommmmmeme e e a9 through all parts to the antenna El and RF connectors
WL SDIO D3 RESERVED3 T< ) J4 and J5. RF traces must have via stitching on the 0
WILINK COMM.WL RS232 RX WL RS232 RX 26 RESERVEDZ Hﬂ R89 i ground plane beside the RF traces on both sides. ]
" ‘jh;h GPIO2 RESERVED]L ——X y Refer to section 8 of Texas Instruments document ]
WILINK COMM.WL RS232 TX WL RS232 T4 27 | cotol RESERVEDO 34 Oohmg LA : SWRU3IB2A "WL1837MODCOMST WLAN MIMO and Bluetoothd
I o R < Module Evaluation Board for TI Sitara™ Platform"
o . WL UART DBG 42 - _ ) Cj‘)_7 2 REGND ] for complete layout guidelines. ]
WILINK COMM.BT EN SOC WL UART DBG GpIoll [——x 0
Tp107O_T GJLOLOﬁ o oo acacacaocoacocoaoaoe
WILINK_COMM.BT_HCI_RTS BT EN SOC 41 GPIOO e %EZ?;&N%; ?idd&i‘eméiggg ;gdio
WITTNK_COMM[0. .11 il 1111, TNK_COMM[0..11] BT FN SOC GPIO4 =X A GND-Gux area for thermal
WILINK COMM.BT HCI_CTS 115 | 3T HCI RTS 50 ST e RTS considerations.
O BT OCL CT R
WILINK COMM.BT HCI TX *> | T heT TX g; BT HCI CTS ]
T—O TP116 = ‘;‘,‘ = =3[ BT_HCI Tx GND-G1 5
WILINK COMM.BT HCI RX A ¢ - BT HCI RX GND-G2 =3 C165 Option Table
[To——coomooma, TELL7 BT AUD IN 56 GND-G3 75, A bl Part Numb
WILINK COMM.32KHZ CLK EN | R90 \ TP119 TR 22— BT_AUD_IN GND-G4 [—¢z ssemboly a umber
' 160KW16W \\ TP120 BT AUD FSYNC 5g | BT_AUD_OUT GND-G5 [¢ 15081800/01-22 Not Loaded
WILINK COMM.TXB0104 OE 0 BT AUD CLK 20 :; Qui ZTSENL ES_ES G7 15081800/02-22 Not Loaded
L comt s i T o A AUD_CL o= s 15081800/03-22 GRM1555C1H101JA01D
SLAhR COMHL B V8 RF 3T UART DBG o a3 | . et IIeE) R
I I ! 2 BT UART DB oo [ 15081800/04-22 GRM1555C1H101JA01D
— | ) | | " TE 36 | o :EE:;J o1l 15081800/05-22 Not Loaded
| ‘—|| ||—‘ " EXT_32K NboTs 812 15081800/06-22 Not Loaded
: —— | ﬁ VBAT-46 GND-G13 gﬁ 15081800/07-22 Not Loaded
" - ] - VBAT-47 GND-G14 75 15081800/08-22 Not loaded
" TXBO104RGYR | 38 {0 g#”g Gle 15081800/09-22 Not loaded
[ Y v voen X : } iy 15081800/10-22 Not loaded
J2 P14 | kN . 2 1 7 e [[e19
J2 P13 i 12 | = 3 M 9 | ! o620
32 P12 I T o ' 5| o e eat
J2 P11 ] 10 | = 15 M 16 |7 ” o G22
4 ] GND- GND-G
- —so————————————IiC| N , u fE e
Not loaded on 9| » 6 19 | 2! e G24
assemblies R91 < NC9 NCo [ i O 50| GND-19 GND-G24 [—5¢
0 15081800/05-22 1OOKW16W g THM %ﬂ | OTP122 23 GND-20 GND-G25 o6
| 15081800/06-22 OF GND ) TPT21 51| 6up-23 GND-G26 [~5o7 U20 Option Table
15081800/07-22 oD GND-24 GND-G27
| 15081800/09-22 . | ég CND-28 CND-Co8 ggg Assembly Part Number
15081800/10-22 ,———-..-————————————————————J o cup-29 GND-G29 [—255 15081800/01-22 WL1831MODGBMOCR
J2_P[1..30] iadadedadadedd e it El R SND-030 17631 15081800/02-22 WL1831MODGBMOCR
. n 8 il eND-G31 7637 15081800/03-22 WL1837MODGIMOCR
R .768kHz 1V8 RF 34 | 2T s o] 633 -
100K, 30 1160 ol . TN -3 [-533 15081800/04-22 WL 1837MODGIMOCR
EN VDD l—O TP123 37 ] GND-35 GND-G34 [~332 15081800/05-22 WL1801MODGBMOCR
2 o our 2 o 32KHZ CLK 39 ﬂﬁj; ﬂﬁjg G36 15081800/06-22 WL1801MODGBMOCR
S fé GND-44 o 15081800/07-22 Not loaded
REGND 170 - - 75 | CND-45 GND-63 7 15081800/08-22 WL1831MODGBMOCR
0.1uF 10% 10V 19 ﬂ#jj Eii% 59 15081800/09-22 WL1801MODGBMOCR
GIND= J=I=>
[ 54 Cip-ns Np_5s |22 15081800/10-22 WL1801MODGBMOCR
|| C168 C169 GND-54 GND-55
10uF 20% 25V 0.1ur 10% 10V | _| -
REGND REGND REGND
RFGND REGND 1V8 RF
. ITLE .
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ownsen ree PATH
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c171 )
1.0uF 10% 25V r §1ar‘l1 1F§a§'5°'73235(7:'°‘ 94107 T ———
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REGND NAME DATE SIZE DRAWING NO. REV
Copyright 2015 krtkl inc. This schematic is
() ®@ T, (W e 1B Hanmond 122015 |y | 15081800-01 | 4.11
BV To view a copy of this license please visit . CHECKED BY J. Weatherbee 11/21/2015
) APPROVED BY | . Weatherbee 11/21/2015 sieeT 30 oF 30
5 4 2 1




