5 4 3 2 1

DVDD VDDP HVPO HVPCW

STM32_FLASH_BLK FPGA BLK STHV800_BL1 I I
DATAOUTO Q a o =
MCU_FPGA GPIOI[0:7] DATAOUT1L S~ 2 2 @)
FPGA_GPIO[0:7] MCU_FPGA_GPIO[0:7] DATAOUT[0:15] IN1_1 A g Ny
DATAOUT[0:15] DATAOUT2 >
MCU_FPGA_PROG MCU_FPGA_PROG N DATAOUT3 IN2_0
MCU_FPGA_INIT_B MCU_FPGA_INIT_B IN2_1
MCU FPGA MODE1 MCU FPGA MODE1
— _ — - DATAOUT4
FPGA_MCU_DONE FPGA _MCU_DONE THSD _ENY § DATAOUTE IN3_0
MCU_FPGA_OSC_EN MCU_FPGA_OSC_EN IN3_1
FPGA MCU AWAKE FPGA MCU AWAKE
_ _ _ _ DATAOUT6
MCU_FPGA_SUSPEND MCU_FPGA_SUSPEND ck M § DATAOUTY IN4_O
~ IN4_1
3 = N . DATAOUT8
u FLASH_C FPGA_SPI_CCLK T cw P N DATAOUTS IN5_0
Z FLASH_DQO FPGA_SPI_MOSI % ™ IN5_1
® QO FLASH_DQ1 FPGA_ SPI_MISO1 o O
B _SPI_ ) DATAOUT10
5l Q 5 s o FLASH_DQ2 FPGA_SPI_MISO2 < < EDATAOUTH IN6_O
z ®, o 8 g FLASH_DQ3 FPGA_SPI_MISO3 0 9 IN6_1
- m m m FLASH_nS FPGA SPI_SEL & &
S 0 o O 0 LoL N DATAOUT12 N7 O
o s 5 O D T T N DATAOUT13 —
o O ¢ ¢ ¢ A 4 IN7_1
STM32_FLASH N DATAOUT14
FPGA \.DATAOUT15 IN8_0
IN8_1
DVDD VDDP VDDM HVPO HVMO HVPCW HVMCW
BOARD_POWER_BLK I I I I I I [ B THSD EN
(421 [42] — o [a) o o o
5 ® 2 B § s 8§ 3 & 5 3 3
0 @) S I T = |
< = 3 - cw a) s s
L N o > >
DI > T T
%
) +VFPGA_CORE_1VZj; STHV800
+VFPGA_IO_3V3
VDDM
BOARD_POWER HVMO
HVMCW
Title
STEVAL-IMEOO9V1 STMicroelectronics
Size Document Number Rev
Custon] STHV800 Ultrasould Pulser 1.02
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usg sy USB U1 SOTT323.6L STHVB00 Power WNManagenent
. CN1 - usebk 1| 5, & DP
VBUS |2
DM 2 £ 2 5 USB_DISCONNECT
—5——=1 DM € Grd 3.3V
DP 3 | ‘ HVPCW 1
DP @ USBDM _ 3 4 DM HVPCW >
0 —=2" 2 1p2 Dp3pI—" HVPO 3
& e USBUFO2W6 22000 100V |
6 SESLL =z J1 Details
7 B DI NNECT RS (193-0570
T sHeLL T USB_DISCONNECT Phocni x Cont act
SHELL USB_DP
C7 Details: GND_POWER
47NE Di gi key (445-4998-2-ND) - TDK ( Cl005X5R0J105K) 2 LV
' Package 0402
RS (515- 1995) o DVDD
Mbl ex (54819- 0572) C8 Details: DVDD < VDDP
Di gi Key (478-2552-2-ND) - AVX ( TACL225MDO6XTA) VDDP <]
Package 0603 VDD
USB 5V VDDM <] l
T c4 J2 Details
Y2 “] 1DS3985M33R _FZOOOH 16V Phoani X Gont act
T 16V (Mg Code
Z R90 56R MKDS 1.5/ 2-5. 08)
1 5  USB 3V3 =
T | VIN % NOUT —WW Kingbright KP2012SURC GND_POWER
> Z D26 RS: 466-3829
o O cs O VW RED Farnell: 8529930
ﬂ [ SOT235L  22uF 6.3V ~T~ N LED 0805
c7 ci1 HVMCW 1
_ HVMCW < *

22000n 100V
% = J3 Details:

RS (193-0570)
3. 3V Power Managenent 100V Phoeni x Cont act
100V (Mg Code MKDS 1.5/ 3-5. 08)
USB _3V3 1 8 —
ON_1la @B ] E @ ON_1b R124OMCU—3V3 GND_POWER
2 7 56 |D27
FLASH_3v3 <__>—=1 CcOM 1a COM_1b < >FLASH_3v3 RED Cl, C2, €9, Cl0 Details:
Di gi key (445-5217-2-ND) - TDK ( CKGB7NX7S2A226
EXT_3V3 3 ON_2a @B @» ON_2b 64.—O+VFPGA_IO_3V3 \ pagkag)é g. 5mm x 5.5 ,Tm) ( M
N
A e ne 22— C4, C5, C6 Details:
Swivewls  swi “WwWSzET Dl gikey (445-1436-2:10) - TOX (C3225X5RIC226M
RS 711-8329 g

KNITTER-SWITCH (MMS228T)

L1 2.2uH —
J4 EXT 3V3  J4l DVDD 3
1 1 2 T [rRiWVse Sw $—__>+VFPGA_CORE_1V2 R2 R123
2 NOTASSEWIBLY A A
5
3v3 Connector W D28 ~ FB/Vo ° ] cua 0 | 0 e
D1 C12 N z = 1ou — —
SM2T3V 4u7 NRED O 10V GND_POWER GND_SHIELD
6.3V ST1S12xx
A
J4 Details Cl4 Detail 7 Title
Phoeni x Contact (Mg Code MPT 0.5/ 2-2.54) TDK (C2012X7RLA106K) - DI G KEY (445- 6857~ 2- ND) ) - -
RS (220~ 4260) Di mens: on 0805 - Bl A 2012 <~ STEVAL-IMEOQO9V1 STMicroelectronics
Cl2 and C13 Detai l . L1 Detail Size Document Number Rev
B%g32285253347g:<)A _16(?8@ ey (445-5178-2- ND) TDK (VLF4012AT- 2ROMIRS) - RS (614-3147) A STHV800 Demonstration Board 1.02
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U4A

FPGA -

Bank O

I0_0_LOIN_VREF

I0_0_LO1P_HSWAPEN

I0_0_L02N
I0_0_LO2P
I0_0_LO3N
I0_0_LO3P
I0_0_L04N
I0_0_L04P
I0_0_LO5N
I0_0_LO5P
10_0_LO6N
I0_0_LO6P
I0_0_LO7N
I0_0_LO7P
I0_0_LO8N_VREF
I0_0_LO8P
I0_0_LO9N
I0_0_LO9P
I0_0_L10N
I0_0_L10P
10_0_L11N
I0_0_L11P
I0_0_L32N
I0_0_L32P
I0_0_L33N
I0_0_L33P

THSD_EN

+VFPGA_IO_3V3

HSWAPEN

> THSD_EN

R3

10K 0402

J5 NOT ASSEMBLY

Diff. pair
DATAOUT3

Diff. pair
DATAOUT4

Diff. pair
DATAQUT2

Diff. pair
DATAOUT1

Diff. pair
DATAQUTO

Diff. pair
DATAOUTS

Diff. pair
DATAQOUT6

Diff. pair
DATAQUT?

Diff. pair
CK

I0_0_L34N_GCLK18
I0_0_L34P_GCLK19
I0_0_L35N_GCLK16
I0_0_L35P_GCLK17
10_0_L36N_GCLK14
I0_0_L36P_GCLK15
I0_0_L37N_GCLK12
I0_0_L37P_GCLK13
10_0_L38N_VREF
I0_0_L38P
I0_0_L39N
I0_0_L39P
I0_0_L40ON
I0_0_L40P
10_0_L41N
I0_0_L41P
I0_0_L42N
I0_0_L42P
I0_0_L47N
I0_0_LA47P
I0_0_L50N
I0_0_L50P
10_0_L51N
I0_0_L51P

Diff. pair
DATAOUTS8

N[~

Diff. pair
DATAQUT9

Diff. pair
DATAQUT10

Diff. pair
DATAOUT11

Diff. pair
DATAOUT12

Diff. pair
DATAOUT13

Diff. pair
DATAOUT14

Diff. pair
DATAQUT15

I0_0_L62N_VREF

10_0_L62P
I0_0_L63N_SCP6
I0_0_L63P_SCP7
I0_0_L64N_SCP4
I0_0_L64P_SCP5
I0_0_L65N_SCP2
I0_0_L65P_SCP3
10_0_L66N_SCPO
I0_0_L66P_SCP1

Diff. pair
CW

IDLE_STATEO

|

JUMPER

————— >

DATAOQUT[O:1
SERILEL > DATAOUT[0:15]

EEEE— N e

Junper J5 is used to control

Open (default) to float

Set j unper

I/ O pul l ups during FPGA configuration.

I/ O out put during FPGA configuration.
1:2 to enable 1/0O pul lups during FPGA configuration.

C15
100n 0402

+VFPGA_IO_3V3

C16
10uF 10V 0805

]
T

+VFPGA_IO_3V3

DATAQUT9

J6 NOT ASSEMBLY
—

DATAOUT13

DATAQUT10

DATAOUT14

DATAQUT6

DATAOUT15

DATAQUT?

DATAQUTS

C16 and C17 Details:
TDK (C2012X7R1A106K) - DIGIKEY (445-6857-2-ND)
Dimension 0805 - EIA 2012

DATAQOUT2

DATAQUTS

DATAOUT11

THSD _EN

DATAOUT4

CK

DATAQUT12

cw

+VFPGA_IO_3V3

C17 -
10uF 10V 0805

_”_4

DATAQUTO

DATAOUT1

DATAOUT3

HEADER 17X2

Junpers J35, J36 and J37 are used to set dataout output state.

Configure J35 and J36 to setup outputs idle state as follows:

J35 1

IDLE_STATE1

oog—c
SR a—

J36 1

HI Z

J37 1 2

XC6SLX16-2CSG324C

N

R120
10K 0402

N4

O e,
NOT ASSEMBLY
THESE JUMPERS
R121
10K 0402

R122
10K 0402

00 -
01 -
11 -
10 -

(J35 and J36 open) --> High-Z (default)
(J35 closed and J36 open) --> C anp/ HVR_SW
(J35 and J36 closed) --> High-Z

(J35 open and J36 closed) --> C anp

Open J37 (default) to connect FPGA outputs
Cl ose J37 to disconnect outputs (Hi gh-2)

C18
100n 0402
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66MHZ EXTERNAL OSCl LLATOR

PUSHBUTTONS

When using backup oscillator X1,
R126 have to be unmounted and R6 +VEPGA 10 3V3
must be placed. T~
u4B c19 c20
R126 - 100nF 10nF
FPGA - Bank 1
10k
F16 _ FPGA PMODL P2
I0_1_LOIN_A24_VREF "Fie— FpGA PMODL P1
I0_L_LO1P_A25 I"c18 FPGA PMOD1 P4 BACKUP OF U5
I0_1_L20N_A22_MIAL4 [-G1>—FpeA PMODL P3 uUs
10_1 L29P_A23 MIALS "G14 FPGA PMODI P8 MCU_FPGA_OSC_EN X1
I0_1_L30N_A20_MIALL [Fis—FPGA PMODL P 1 — 4 ) 6 MCU_FPGA OSC_EN
10_1_L30P_A21_MIRESET [ 515 FPGA PMODL P10 > OEST vCC vee PDN [
10_1_L31IN_A18_M1A12
_1_L3IN_A18_ D17 __FPGA PMODL P9 3
I0_1_L31P_A19_MICKE (613 FPGA PMOD? P2 2 3 vee
10 1_L32N_A16_M1A9 GND  OUT
Hi12 __FPGA PMOD2 PL 7
I0_1_L32P_A17_M1A8 15 EPGA PMOD2 P4 < nlc R6
10_1_L33N_Al4_M1A4 "F7g FpGA PMOD2 P3 8| 4 § 10K NM
I0_1_L33P_A15_ MIAL0 i3 FPGA PMODS PGS R7 nic GND
10 _1_L34N_A12_M1BA2
I0_1_L34P_A13_MIWE gg EEgﬁ Emggg Ezo e +—wW—2 out GND [
101 L35N _A10 MI1A2
O T Laop ALl MiAS ::111 FPGA _PMOD2 P9 33R2
'lg_?—l_tgg’;_ﬁg_mgﬁé &21 Place R7 (1%) close to the clock DS1088LU-66
_L_| _AI_ source DS1088LU-66 device NS
I0_1_L37N_A6_MI1AL %X 66MHZ OSC
I0_1_L37P_A7_M1A0 [g15=
I0_1 L38N_A4_MICLKN &7
I0_1_L38P_A5_MICLK [¢12 % CTRL LEDL
10_1_L39N_MI1ODT [ 313 GTRLLEDG
10 1 _L39P_M1A3
_1 L39P_ L[13 EL PROG PB
I0_1_L40N_GCLK10_M1A6 [jo——==PROG FB__ PERI PHERRAL MODULE ( PMOD)
I0_1_L40P_GCLK11_MI1A5 16 —START PB
I0_1_L41N_GCLK8_MICASN
I0_1 L41P GCLK9 IRDY1 MLRASN %x STOP PB *VFPGA 10_3V3 *VFPGA 10_3V3
I0_1_L42N_GCLK6_TRDYL MLLDM |78
10_1_L42P_GCLK7_M1UDM W FPGA RESET J7 NOT ASSEMBLY e
I0_1_L43N_GCLK4_M1DQ5
H17 — c25 c26 c27 c28
'O—ll—OL“fPI_—ﬁﬁL/fg—mgQ‘; J18 ~ FPGA USER IO 0 2 1 =~ 100nF 10uF 10V 0805 100nF
_1 L44N_A2 MIDQ7 ["316 FpPGA USER 10 1 4 3 10uF 10V 0805
10_1 L44P A3 M1DQ6 M98 FpPGA USER 10 2 6 5
I0_1_L4SN_AO_MILDQSN P79 FpGA USER 10 38 7
I0_1 L45P_Al MILDQS 78~ FPGA USER 10 4 _ 10 9
I0_1 L46N_FOE B _M1DQ3 77 FPGA USER 10 5 12 11
10_1_L46P_FCS_B_MIDQ2 "yig— FpGA USER 10 6 14 13 Jg8 NOT ASSEMBLY
10_1_L47N_LDC_MIDQL mvis— FpGA USER 10 7 16 15 —
I0_1_L47P_FWE B _M1DQO ["N78— FpPGA USER 10 8 18 17 FPGA PMOD1 P1 1 2 FPGA PMOD1 P2
10_1 L48N_M1DQO ["N77 FPGA USER 10 9 20 19 FPGA _PMODL P3 3 4 FPGA PMODL P4
I0_1_L48P_HDC_M1DQ8 ["p1g FPGA USER 10 10 22 21 5| SX [6
10_1 LA9N_M1DQL1 ["B15 FpGA USER 10 11_ 24 23 FPGA PMOD1 P7 7 8 FPGA PMOD1 P8
10_1_L49P_MI1DQ10 "N76  FPGA USER 10 12 26 25 FPGA _PMODL P9 9 10 FPGA _PMODL P10
10_1_LSON_M1UDQSN "N75— FpGA USER 10 1328 27 1L 12
I0_1 L50P_MIUDQS ["F1g~ FPGA USER 10 14 30 29
10_1 LSIN_M1DQI13 77 FPGA USER 10 15 32 31 |
I0_1_L51P_M1DQI12 "G1g ™ CTRL LED3 €26, C27, C30 and C31 Detail
I0_1_L52N_M1DQ15 [(377GTRL LED2 — A4 S’  HEADER6x2 TDK (C2012X7RIA106K) - Dl Gl KEY (445-6857-2-ND)
I0_1_L52P_M1DQ14 N1z HEADER 16X2 Di mensi on 0805 - ElIA 2012
I0_1_L53N_VREF [~piia>
10_1 L53P [a2<X
1 | M13 TP1
I0_1_L6IN 174 = TEST POINT +VFPGA |0_3V3 +VFPGA |0_3V3
I0_1 L74N D(;(L)ﬁlTaLL?és P16~ FPGA DOUT BUSY
~ 101 [74P AWAKE [F12FPCA AWAKE ™ ppGa MCU_AWAKE — o ¢
c29 C30 c31 l l c32
= 100nF 10uF 10V 0805 10uF 10V 0805 100nF

XC6SLX16-2CSG324C

Two right-angle, 12-pin (2 x 6 female) Peripheral
Module (PMOD) headers (J8, J9) are interfaced to th
FPGA, with each header providing 3.3 V power, groun
and eight I/O's. These headers may be utilized as
general-purpose I/0Os or may be used to interface to
PMODs. J6 and J8 are placed in close proximity (0'9
-centers) on the PCB in order to support dual PMODs

oo

J9 NOT ASSEMBLY

FPGA PMOD2 P2

FPGA PMOD2 P4

FPGA PMOD2 P8

FPGA_PMOD2 P10

—1
FPGA PMOD2 P1 1 2
FPGA PMOD2 P3 3 4
5 6
FPGA PMOD2 P7 7 DX 8
FPGA_PMOD2_P9 9 10
1 i
 E—
HEADER 6X2

+VFPGA_IO_3V3

R4
10K 0402

SW PUSHBUTTON-DPST

c21
100nF SW2 [

+VFPGA_IO_3V3

R8
10K 0402

+VFPGA_IO_3V3

R5
10K 0402

C22
100nF SW3 [3

+VFPGA_IO_3V3

SW PUSHBUTTON-DPST

SW PUSHBUTTON-DRST

SW PUSHBUTTON-DPST FPGA RESET
C24 R9
100nF SW4 - 100nF 10K 0402
SW2, SWB, SWA, Details RS (378-6527)
R10 D2 Py
CTRL _LEDO
Wy ” Near START button
56R 0402 GREEN
R11 D3 P
CTRL _LED1 Near STOP button
MWV N—o
56R 0402 GREEN
R12 D4 Py
CTRL_LED2 IDLE state signal
AN P 9
56R 0402 GREEN
R13 D5 P
CTRL_LED3 ERROR signal
AV P 9
56R 0402 RED
RED LED GREEN LED N
Kingbright KP2012SURC Kingbright KP2012SURC
RS: 466-3829 RS: 466-3778
Farnell: 8529930 Farnell: 8529906
LED 0805 LED 0805
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U4C

FPGA - Bank 2

I0_2_LOIN_MO_CMPMISO
10_2_L01P_CCLK
I0_2_L02N_CMPMOSI
I0_2_L02P_CMPCLK
I0_2_LO3N_MOSI_CSI_B_MISO0
I0_2_L03P_DO_DIN_MISO_MISO1
I0_2_LO5N

IO_2_LO5P

I0_2 L12N_D2_MISO3
I0_2_L12P_D1_MISO2
I0_2_L13N_D10

I0_2 L13P_M1

I0_2 L14N_D12
I0_2_L14P_D11

10_2 L15N

I0_2_L15P

I0_2 L16N_VREF

I0_2 L16P

I0_2_L19N

I0_2_L19P

I0_2_L20N

I0_2_L20P

10_2_L22N

I0_2_L22P

10_2_L23N

T15

FPGA MODEO

R15

CCLK

V16
U16
T13

FPGA_SPI_MOSI

R13

FPGA SPI_MISO1

V15
Ui15
V14

FPGA SPI MISO3

T14

FPGA_SPI_MISO2

P12
N12

FPGA_MODE1

I0_2_L23P

I0_2_L29N_GCLK2

I0_2_L29P_GCLK3
IO_2_L30N_GCLKO_USERCCLK
I0_2 L30P_GCLK1_D13
I0_2_L31N_GCLK30_D15
I0_2_L31P_GCLK31_D14
10_2 [32N_GCLK28
I0_2_L32P_GCLK29
I0_2_L4ON

I0_2_L40P

I0_2 L4IN_VREF

I0_2 L41P

I0_2_L43N

I0_2_L43P

I0_2_L44N

I0_2_L44P

I0_2_L45N

I0_2_L45P

10_2_L46N

I0_2_L46P

10_2_L47N

I0_2_L47P
I0_2_L48N_RDWR_B_VREF
I0_2 L48P_D7
I0_2_L49N_D4
I0_2_L49P_D3
I0_2_L62N_D6
I0_2_L62P_D5

I0_2 LB3N

I0_2_L63P
I0_2_L64N_D9
IO_2_L64P_D8

I0_2 L65N_CSO_B
I0_2_L65P_INIT_B

V13
Ui13
N11
M1l
T11
R11
V12
T12
P11
N10
N9

M10
Vil
Uil
T10
R10
V10
u10

TP2

TEST POINT

FPGA CONFI GURATI ON

+VFPGA_IO_3V3

R16 R17 R18

10K 0402 2K43 0402 2K43 0402 DNP
FPGA INIT B
FPGA MODEO < MCU_FPGA_INIT_B
FPGA MODE1

Configuration node sel ection:
FPGA_MODEO Paral | el

Wien FPGA_ I NI T_B (bidirectional

A4

- = (Low) or Serial
FPGA_MODE1 = Master (Low) or Slave (High)

< MCU_FPGA_MODE1

R21 R22
2K43 0402 DNP 2K43 0402

N

(Hi gh)

open-drain)

is Low the configuration nenory i

T8
R8
V9
T9
N8

PROG_LED14

M8

PROG _LED15

V8

MCU_FPGA _GPIO6

us

MCU FPGA GPIO7

V7

MCU FPGA GPIO4

u7

MCU_FPGA_GPIOS5

P8

PROG LED12

N7

PROG_LED13

V6

MCU FPGA GPIO2

T6

MCU FPGA GPIO3

17

MCU_FPGA_GPIO0

R7

MCU FPGA GPIO1

P7

PROG_LED10

N6

bei ng cl eared.

When held Low, the start

of configuration is del ayed.

During configuration, a Low on this output indicates that a

error has occurred.

configuration da

|

PROG

LED11

15

PROG

LED2

RS

PROG

LED3

V5

PROG

LED6

uUs

PROG

LED7

T3

PROG

LEDO

R3

PROG

LED1

V4

PROG

LED4

T4

PROG

LEDS

P6

PROG

LED8

N5

PROG

LED9

V3

FPGA

SPI_SEL

U3

FPGA

INIT_B

XC6SLX16-2CSG324C

MCU
MCU
MCU
MCU
MCU
MCU

FPGA GPIO0
FPGA_GPIO1
FPGA GPIO2
FPGA GPIO3
FPGA_GPIO4
FPGA GPIO5

MCU_FPGA_GPIO6
MCU FPGA GPIO7

MCU FPGA GPIO[0:7]

<__>MCU_FPGA_GPIO[0:7]

Place R38 close to the FPGA device
R38  33R2 0402
CCLK
FPGA SPI MISO1 Wy FPGA_SPI_CCLK
FPGA SPI_MOSI FPGA_SPI_MISO1
FPGA SPl SEL FPGA_SPI_MOSI
FPGA SPI_MISO2 FPGA_SPI_SEL
FPGA SPI_MISO3 FPGA_SPI_MISO2
i FPGA_SPI_MISO3
w TO CORRECT _SPI_|
2 MCU_FPGA_PROG
£ J10 +VFPGA_IO_3V3
Qo
£ 1
= 2
< 3
8 4 R39
x 5 NA 0402
o 6
Z 7
& 8
0] 10
a
@ c33 C34 R40
CON10 R152g T 10uF 10V 0805 = 100nF NA 0402
D29 °
N C33 Detalils:
Place D29 NGREEN | TDK (C2012X7R1A106K) - DIGIKEY (445-6857-2-ND)
close to J10 Dimension 0805 - EIA 2012

PROGRAM SELECTOR LEDS

R14 D6 R15 D7
PROG _LEDO AV ”// PROG LED8 A N/‘/
68R 0402 YELLOW 68R 0402 YELLOW
R19 D8 P R20 D9 Py
PROG_LED1 PROG_LED9
AN N—« AV N—ﬂ
68R 0402 YELLOW 68R 0402 YELLOW
R23 DlO// R24 011//
PROG_LED2 PROG_LED10
AN N—ﬂ AV H—o
68R 0402 YELLOW 68R 0402 YELLOW
R25 D12 R26 D13
PROG LED3 7 PROG LEDLL ppp, 7 |
68R 0402 YELLOW 68R 0402 YELLOW
R27 D14// R28 015//
PROG_LED4 PROG_LED12
AN N—« AV H—ﬂ
68R 0402 YELLOW 68R 0402 YELLOW
R29 D16// R30 D17//
PROG_LED5 PROG LED13
A P AWV Pl
68R 0402 YELLOW 68R 0402 YELLOW
R31 DlS// R32 D19//
PROG_LED6 PROG_LED14
AN N—ﬂ AV N—o
68R 0402 YELLOW 68R 0402 YELLOW
R33 D20 R34 D21
PROG_LED? A PROG_LED15 Vlad
AN p AV p
68R 0402 YELLOW 68R 0402 YELLOW
Kingbright KP-3216SYC
RS: 466-3942
LED 0805
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U4aD

FPGA - Bank 3

I0_3 LOIN_VREF

I0_3 LO1P

10_3_L02N

I0_3_L02P

I0_3 L31IN_VREF

I0_3 L31P
I0_3_L32N_M3DQ15
I0_3_L32P_M3DQ14
10_3_L33N_M3DQ13
I0_3_L33P_M3DQ12
I0_3_L34N_M3UDQSN
10_3_L34P_M3UDQS
I0_3_L35N_M3DQ11
I0_3_L35P_M3DQ10
10_3_L36N_M3DQ9
I0_3_L36P_M3DQ8
10_3_L37N_M3DQ1
I0_3_L37P_M3DQ0
I0_3_L38N_M3DQ3
10_3_L38P_M3DQ2

I0_3 L39N_M3LDQSN
I0_3_L39P_M3LDQS
10_3_L40N_M3DQ7
IO_3_L40P_M3DQ6
I0_3_L41N_GCLK26_M3DQ5
I0_3_L41P_GCLK27_M3DQ4
I0_3_L42N_GCLK24_M3LDM
I0_3 L42P_GCLK25_TRDY2_M3UDM
103 L43N_GCLK22 IRDY2_M3CASN
I0_3_L43P_GCLK23_M3RASN
I0_3_L44N_GCLK20_M3A6
I0_3_L44P_GCLK21_M3A5
I0_3_L45N_M30DT

10 3 L45P_M3A3

I0_3 L46N_M3CLKN

103 L46P_M3CLK
10_3_L47N_M3A1
10_3_L47P_M3A0

10_3 [48N_M3BA1
10_3_L48P_M3BAO
I0_3_L49N_M3A2
I0_3_L49P_M3A7

I0_3 L50N_M3BA2
I0_3_L50P_M3WE

I0_3 L51N_M3A4

I0_3 L51P_M3A10
10_3_L52N_M3A9
I0_3_L52P_M3A8
I0_3_L53N_M3A12
I0_3_L53P_M3CKE
I0_3_L54N_M3A11

I0_3 L54P_M3RESET
10_3_L55N_M3A14
I0_3_L55P_M3A13
I0_3_L83N_VREF
IO_3_L83P

XC6SLX16-2CSG324C

FPGA BANK 3 NOT USED
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+VFPGA_IO_3V3

+VFPGA 10 3Vv3

]

FPGA JTAG +VFPGA_CORE_1V2 ; IVEPGA CORE 1v2
+VFPGA_IO_3V3 +VFPGA_IO_3V3 +VFPGA_CORE_1V2
4-Resistor Array * * * * * * * * *
El-gzﬁl\g@mbly C35 C36 c37 C38 C39 C40 ca1 c42 c43
i A e T 100uF 6.3V 1206 T 4.7uF 6.3V 0603 T 4.7uF 6.3V 0603 T 4.7uF 6.3V 0603 T 0.22uF 6.3V 0402 T 100uF 6.3V 1206 T 4.7uF 6.3V 0603 T 4.7uF 6.3V 0603 T 0.22UF 6.3V 0402
D22 RN1 " " . . o o o
STTH102AN RESISTOR DIP 4
NOT ASSEMBLY ca4 cas ca6 ca7 c48 ca9 C50
Ilol<] RESDIP4X1206
T 0.22UF 6.3V 0402 T 0.22UF 6.3V 0402 T 0.22UF 6.3V 0402 T 0.22UF 6.3V 0402 T 0.22UF 6.3V 0402 T 0.22uF 6.3V 0402 T 0.22UF 6.3V 0402
R41 49R 0402
J11 ¢ ¢ ¢ ¢ ¢
NOT ASSEMBLY NOTASSEMBLY |
1 2 +VFPGA_IO_3V3
3 2 R42 49R 0402 ~|< o o< o o N
5 3 U4E alalSlvle[=[NselSS v [ P PN [ 1 PO S P _ _ _ _
7 3 N(J’f’\%SEMBLY XCBSLX16-2CSG324C o|wfww|o|s|x|S|a|a|a (O] jnf jn f B £ N4 14 D] o] =] b
h 7 Rad 49R 0402 EEEEEEEEEEE bbEEbEELEEL oot =2 cse cs
3 4 333555333338 988888880800 100UF 6.3V 1206 4.7UF 6.3V 0603 4.7UF 6.3V 0603 0.22uF 6.3V 0402
NG“MSEMBLY FPGA TCK Al7 [CRCHONONORONONONONONONG] SSSSSS3SS3SSS B10 _ _ _
FPGA TMs | B18 ] €K ZZ====>>>>>> VCCO_0 g5 ¢
CON14A R43 49R 0402 FPGA TDO | D16 ' IMS VCCO_0 M5 cs5 c56 cs57
"4 Xilinx Parallel IV Connector EPGA TDI D15 | TPO VCCO_0 13
2.0mm 7x2 shrouded header NOMASSEVBLY oI xggg—g D7 T 0.22uF 6.3V 0402 T 0.22uF 6.3V 0402 T 0.22uF 6.3V 0402
VCCO_0 E10 < <
VCCOo 1 ('53112
VCCOo_1
SUSPEND & CMPCS B VeCo 1 a2
_ 117 +VFPGA_IO_3V3
VCCO_L 415
+VFPGA_IO_3V3 VCCO_1 R17 . . . N
R45 FPGA - Power & Configuration Veeo_t l l l
FPGA CMP_cs B P13 P9 cs8 c59 C60 cé1
VWA FPGA PROG V2| CMPCS_B_2 VCCO_2 [Riz
10K 0402 FPGA SUSPEND | R16, PROGRAM_B_2 VCCO_2 "Rg 100UF 6.3V 1206 4.7UF 6.3V 0603 4.7UF 6.3V 0603 0.22UF 6.3V 0402
To be placed FPGA DONE vi7 | SUSPEND VCCO_2 M7 . . .
near U6 c62 R46 DONE_2 Vggg—g U4 ¢
100nF VCCO_;
10K 0402 veco s [ C63 ce4 C65
E2 ) . ) . ) .
veco_s 22 T 0.22uF 6.3V 0402 T 0.22UF 6.3V 0402 T 0.22uF 6.3V 0402
VCCO_3 55 L L
MCU_FPGA_SUSPEND [ __>—1 Us VCCO_3 35
0 VCCO_3 |7
Jumper J12 J12 1 VCCO_3 r2
1:2 to force 1 I 4 VCCO_3 +VFPGA_IO_3V3
Eupseénlgt?node 2 2, [ayayaNalalalafalaiaaaiaaiaiaaiaiaiaiajayaiayayalayalajalalalalalayala)
usp : 3 v/ ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ R47 _ _ _ _
t2-3l(lDeff;\l/lll(l:t)U R4S [CRCRURCRCRCRCRCRCRURURURURURURURURURURURURURURURURURURURURURURURURURURURU) 0
& control Header 3 L A4 74V1G32CTR e e e e e e B R = sa0s lcse lcm lcss lcsg
FPGA suspend
mode. 10K 0402 B el ] 1 e 0 o 2 i I 2 I N ) R I e 100UF 6.3V 1206 4.7UF 6.3V 0603 4.7uF 6.3V 0603 T 0.22UF 6.3V 0402
\ \ FPGA BANK 3 l oo ) l o ) l o7 )
NOT USED
PROGRAM B DONE T 0.22uF 6.3V 0402 T 0.22uF 6.3V 0402 T 0.22uF 6.3V 0402
+VFPGA_IO_3V3 +VFPGA_IO_3V3
T To be placed
near U3 €35, C40, C51, C58, C66 Details C36, C37, C38, CAl, C42, C52, C53, C59, C60, C67, C68 Details
R49 R50 c73 Mirata (GRVMBLCR60J107ME39L) - Di gi key (490-4539-1- NDJDK ( CL608X5R0J475K) - Di gi key (445-5178-2- ND)
10K 0402 10K 0402 o u7 100nF R51 Di mensi on 1206 - EI A 3216 Di mensi on 0603 - ElI A 1608
56R
MCU_FPGA_PROG <__> o 1 FPGA PROG
2 D23
R52 GREEN
RS (378-6527) 330 0402 A
74LX1GO8CTR ¥
SW PUSHBUTTON-DPST
—
0 O
— Jumper J13 used to prevent FPGA from 1
S o O 1 J13 programming from configuration source. FPGA DONE, 2QN7002
RST1 1 Set 1:2 to disable FPGA programming. FPGA_MCU_DONE <} >
Open (default) to enable FPGA -
2 programming. Title . .
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5 4 3 2 1

1/a LVOUT_1 D1, D2, D3 ,D4, D5, D6, D7, D8
(s -

270p 100V 1206 Jichl di ode DFLS1200 rs-code 708-2324
; . ; _ _ _ BNC
Sl 12\ LVOUT 2 J16, J17, J22, J23, J25, J26, J29 and J30 Details
cs0 R56 JichAZ - Tyco El ectronics (1-1337482-0) - RS (420-5401)
HVP = R6 R54 100 =— BNC
A 8 HVP_CW cs4| 100 100 [c77 RS a1 N I C77, ©80, Cli1, Cl12 Details
- 270p 100V 1206 100 P70p 100V 1206 1l o2 " B;C Di gi Key (490-1462-2-ND) Mirata (GRML88R72A271KA01D)
11
bvbD Voo 2107 100V 1208 B2S J17 C74 _ 20p 1206 1 LVOUT_3 J16, J17, J22, J23, J25, J26, J29 and J30 Details
VDDP p ®) Jch3 . . . , , ,
VDDM VDDM | O Tyco El ectronics (1-1337482-0) - RS (420-5401)
1 o o 2 I N BNC
HUM HVM [ [ I 1 @ LVOUT_4
HVM. OW 8 HVM_CW B2S J16 C75 20p 1206 S
N
1o o2 T
INL O IN1 0 o o o o B2S J15 C76  20p 1206
o[> 918 [h] 920 [§]92n [§] o0 1
INL1 [ > IN1 1 B2S B2S B2S B2S 1l o12 I =
— Q Q Q Q Ir 1
N2 0 IN2 0 - - - - B2S Ji4 C92  20p 1206 =
o[> IN4 1
IN2 1 IN4_0
IN2_1 > N2 1 ET
IN3_0 > NSO —
N3 [ >N 1 — = = I J25
CON3
Ng_o [ > 1N4 0 HVM INL O .
INg_1 [ >—Nd L c 51200 ohLa gl @ ¥ B 8 B 8] 2 B ¥ g 9 F STHV800
4 N
IN5 0 DM = DFLS120 D33 D31 r € ® N oA g A O «H O «H o «H= o
- ~ AVARRVAN B T L N R U
IN5 1 IN5_1 XDCR_1 D34 D32 “ 33338 %L &g g2 £ £ £ 2 2 CK
> N ~ 1 DFLS120 Llwocr1 2 = = > > 2 42
IN6_0 AT - o0 o oo CK
Neo[ > XDCR_2 1 BNC 2 © © 4 cw =
INg_1 [ > IN6 1 - (&2 XDCR_2 cw ¢ cs3 -
- XDCR 3 1 BNC 3 40  DVDD I _
o N7 O N (s XDCR_3 DVDD Lo I
ADCR 4 (@) L_oBNC ® x 41 xocR 4 peND 2 " =
N7 1 IN7 1 & Jicha 220n 100V 0805 _
1> D35 DFLS120 220n 100V 0805, 220n. 100V Q805 5 38 HVP_CW ___ 220n 100V Q805
N8 0 IN8 0 o D36 HVM HVP_CW | CX10
o[> DFLS120 \VA cxt| c©ox2| cx3| css| ceo 6| e 37 HV Ir P20n 100V 0805 c89
IN8 1 = D37 D38 | .CX9
INg_1 [ > = pay DFLS1200 T T T 22017 220?{ 7| o STHV800 e |38 1 bo0n 100V 0805 cxe | cxe 220n
DFLS120 . ; n fey
HVP
THSD_EN HVM cx:i cx5l csel = HVM HVP HVP co5 200 100V 0805 y 220n 100V 0805
THSD_EN [ > ) 9 34 120n
1 DFLS120 ZgFLSlZOO T T 22017 HVM HVP co7 |
D42 D41 HVM CW 10 33 220n 1|
oK cK N DCR 5" D39 220n 100V 0805 HYM_CwW HVP |1C10L
> = ™ 1 D40 DFLS1200 220n 100V 0805 11 32 15200
ow cw XDCR_6 AN DFLS1200 XDCR_5 AGND C85
> 1 12 31 VDDM =
XDCR_7 BNC ® JchBBNC XDCR_6 VDDM ”220n cs7 .
1 13 30 VDDP
BNC =/Jch7BNC XOCR7 @ o« VDDP I
XDCR_8 (@)1 .. - 14 N B 29 220n THeD
- \&icrs DFLS1}00 XPCRSE 1 > > > > o o o o o o o « THSD =
D43 D45 2 2 2 92 9 2 v v 9 95 5 ¥ v - J24
N yay \VA o 2 42 4 43 6 2 2 z z z z z Z DVDD 1
DFLS1200 D44 D46 T T o = e e S s s oS 2
DFLS1200 DRFLS1200 — “ 4] 4H & & § N N §f & N N THSD EN 3
= ™3
HVP IN8 1
y = = INS_0 TEST POINT R58 CON3
HVM IN7 L 10k
IN7_0 -
IN6 1
- - - - :“g flJ THSD
] 332 ] J28 ] J31 o] 327 IN5 0
B2S B2S B2S B2S
o) o) o) o) R50
33 Bos 100k
N N N N
1l o12 I
11
C114 20p 1206 N
270p.100V 1206 B2S J34 =
1l o12 I
270p| 100V 1206 Ir
C116 C113 C115 20p 1206
c111 =& 100 100 L 100 100 L B2S J29
270p 100V 1206 R61 § R65 § R62§ 112 R63§ 1o o2 I
270p| 100V 1206 | Ir
525 120 C117 20p 1206
T 1 2
1 P I
= C118 20p 1206
Jichs Jiché Jich7 Jich8
BNC BNC | BNC | BNC
! ! !
LVOUT 5 o LVOUJ[6 LVJUT 7JLVOUT 8 _
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SPI FLASH Use J38 to enable/disable power for SPI flash devic e. MCU 3Vv3
FLASH 3V3 J38 must be open when using external spi flash devi ceon MCU_3v3 O
T~ connecto J10. Default value closed.
38 FLASH_3va<_> FLASH 3V3
FLASH DISABLE
i MCU_3V3
R132 R128 MCU 3V3
Place near MCU R133
R129 [R130 |R131 T Vv MWy D30 _ _ 10K
c124 OR - N/A 56 RED @
100nF== INT SPI FLASH c12 ci1 c12 c12
k7 k7 k7 N 100nF 100nF: 100nF 100nF RESET# |
[ee)
U9 NCU MCU_3V3 T T . T T
:; O
Q J7 c124 o
FLASH_DQO Etﬁgﬂ EQO g DQO po1 |F2—FHASH DOL M 1) AsH pQ1 2l8l3|- 10 100nF== [ RST2 MCU RESET
FLASH C c
- FLASH nS 1 STM32 GPIO 010 o 40 INTRST
FLASH NS FLASH DQ? 3|ns STM32 GPIO 111 | PAO-WKUP RONDA: PB4 INTRST 39— 3Tpo W PUSHBUTTON-DPST
Etﬁg:—BQg FLASH DO3 77| NW/Vpp/DQ2 STM32 GPIO 212 | PAL afalahs PB3 JTDO 38~ 57p
_DQ nHOLD/DQ3 STM32 GPIO 3___13 | PA2 >>> PALS5 JTDI 737 37CK Not Assenbly
" STM32 GPIO 4 14 | PA3 PA14 JTCK T34 3TMs RS (505- 9186)
) STVas GO 15| PA4 PA13 JTMS C&K (Y78B22110FP)
> STM32 GPIO 6___16 | PAS
<] N25Q032xSC STM32 GPIO 7___17 | PAS 18 USER LED1
STM32 GPIO 8___29 | PAY PBO 79 USER LED?
STM32 GPIO 930 ﬁﬁg Egé 41__STM32 GPIO_10
o o
USB_DM PAL1 PB7 [ =T onio
Vs DP DP_STM32 33 45 __STM32 GPIO_13
- PAL2 PB8 26 STM32 GPIO_14
PC14-0SC32_IN PFl;?g 21 FLASH DQ3
) — | 22 FLASH DQZ
PC15-0SC32_OUT PB11 |52 Etﬁgﬂ ,?32 OSClI LLATOR
PC13-Tamper-RTC PB12 26 FLASH C
Egﬁ 27___FLASH DQ1
RESET# 7 28 FLASH_DQO Y1
MCU_3V3 NRST PBI15 osciN_ [ |,_oscouTt
1 I
C123 Details: T VDDA 9 5 OSCIN 8MHZ OSC 8MHz
Di gi key (445-4998-2-ND) - TDK ( CL005X5R0J105K) BooOTo 44 | VDDA < N PDO OSC_IN mg—5sScouT
Package 0402 BOOT1 20 | BOOTO (ﬁf) % 37) % PD1OSC_ OUT [——
PB2-BOOT1 S553
c12 R66 ololole Mirata ( CSTCEBMIOGES- RO)
C123 ==  100nF: 4K7 R67 STM32F103C8T6 || STM32F103 gsgl gg;o( (94615;0- 1195-1-ND)
LuF6.3v aK7 Farnell: 1615352
DOWNLOAD
OPTIONAL FPGA 1/ 0O D24 R68 56R
\\K A USER_LED1
STM32 GPIO 0 R69 OR-N/A___FPGA GPIOO JTAG SWD
STM32 GPIO 1 R70 OR-N/A__FPGA GPIOL MCU_3V3 RED
STM32_GPIO 2 R7L OR-N/A___FPGA GPIO2 Kingbright KP2012SURC
STM32_GPIO 3 R72 OR-N/A__FPGA GPIO3 ES: 4ﬁ6§’582%%30
STM32 _GPIO 4 R73 OR-N/A__FPGA GPIO4 FPGA_GPI0[0:7] . amnet:
STM32 GPIO 5 ___R74 OR-N/A__FPGA GPIO5 <__>FPGA_GPIO[0:7] LED 0805
STM32 GPIO 6 R75 OR-N/A__FPGA GPIOG R79 Male Connector 2x5
STM32_GPIO 7 R80 OR-N/A__FPGA _GPIO7 10k Pitch 1.27 mm
SAMTEC FTSH-105-01-F-D-K FLASH READY
JP1 JUMPER MCU_3v3 2% R81 56R
JINTRST 2 1 340 USER LED2
OPTI ONAL FPGA CONFI GURATI ON SI GNALS TS °© © 2 L e—w
JTCK 4 3 RED
JTDO 6 5 Kingbright KP2012SURC
STM32_GPIO 8 R82 OR - N/A_ FPGA MCU AWAKE JTDI 8 7 RS: 466-3829
STM32 GPIO 9 R83 OR-N/A_FPGA MCU DONE Eﬁgﬁ—mgg—g\gﬁf RESETZ 10 9 Farnell: 8529930
STM32 GPIO 10 __R84 OR-N/A_MCU FPGA OSC EN Mo FPGA OSG. EN LED 0805
STM32 GPIO_11__R85 OR-N/A_MCU FPGA INIT B MU FPGA INIT B SWDIJTAG
STM32 GPIO_12___R86 OR-N/A_MCU FPGA MODEL MCU FPGA MODEL MCU JTAG
STM32 GPIO _13__R88 OR-N/A_MCU FPGA PROG MG EPaA” PROG
STM32 GPIO_14___R89 OR-N/A_MCU FPGA SUSPEND MCU EPGA SUSPEND -
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