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STHV748 Ultrasound Pulser IC evaluation board

Data brief

Description

The STEVAL-IMEOO3V1 evaluation board is
designed around the STHV748 4-channel high
voltage pulser, a state-of-the-art device designed
for ultrasound imaging applications. The output
waveforms can be displayed directly on an
oscilloscope by connecting the scope probe to
the relative BNCs. 16 preset waveforms are
available to test the HV pulser under varying

ﬁm—n-n~a: .
) Y 06 O conditions.

Features

4-channel outputs: high voltage and low
voltage BNC connectors

Load simulator using signal equivalent
circuits

Possibility to set up own load simulator

16 preset waveforms

USB connector to connect STM32 with PC
and supply power to it

4 MB serial Flash memory to host FPGA
code and waveforms

Memory expansion connector to add
external serial Flash

Connectors to supply high voltage and low
voltage to the STHV748 output stage

LEDs to monitor the power management
stage

Human machine interface to select, start and
stop the generation of the preset waveforms
25 LEDs to monitor board behavior

RoHS compliant

August 2015 DoclD022109 Rev 2
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For further information contact your local STMicroelectronics sales
office

www.st.com
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USB RS (5151995 STHV748 Power Management
USB_5V Molex (54819-0572)
CN1 N HVP -
1 = o
DM 2 \S‘KAUS a U1 SOTT3236L VPt HVPI 1 HWP1 T
DP ER [ 5 useop 1 [~ ] eDP o SH< VPO § HVPO <
%_ & 2 5 USB DISCONNECT 22000n100v | €1 J_ Q GND 5
ENTJC Grd 3.3V L J1 Detaib =
6 N UsBDM 3 4DM 2000n100v] RS (193-0570) Q
7| SHELL D2 D3 100V 00V | Phoenix Contact .
B g:gtt USBUFOMNG —1 (Mfg Code MKDS 1.5/3-5.08
2 =
o SHELL GND_POWER
ms L4 537 . gggé)vllscow&cr USB_DISCONNECT 2 v
L/ N
USBDP USB O DVDD DVDD 1 bvD - 5
- vDDP §_< vooP 2 voDP 2
C7 Details 3 GND 3
N Digikey (445-4998-2-ND) - TDK (C1005X5R0J105K) VODM__4
Pa%kag);e 04@ voom < l vobM  E
cs 6 ] . =
USB_5V C8 Details & T ézsg;‘?gg 056
DigiKey (478-2552-2-ND) - AVX (TACL225MO06XTA 20000 16V [22000n 16V 220000 16V (1930569
q Package 063 3% 6V Phoenix Contact
U2 | | ps3essmasr 16V (Mfg Code
= MKDS 15/2-5.08
z R90 56R GND_POWER
1 5 USB 3v3 USBON
VIN o vOUT Kingbright KP2012SURC 5B HVM B
(v a % c8 D26 RS: 466-3829 Q
TuF== 22UF63V RED Famell: 8529930 - HVM1 1 HVM1 T
C”j_ | SOT23-5L § LED 0805 HYMO < HVMO ; HVMO §
33nF 220000100V | €9 l c10 GND 3
e J3 Details a
2000n100v] RS (193-0570) m
3.3V Power Management E | Phoenix Contact
v o ] (Mifg Code MKDS 1.5/3-5.08
USB 3v3 1 on ON 1b F& <_>MCU_3v3 R
_1a @D J E @B ON_1 Riz4 - €1,C2,C9,C10 Details GND_POWER
— 2 7 — 56 D27 Digikey (445-5217-2-ND) - TDK (CKG57NX752A226M)
FLASH 3v3 COM_1a COM_1b FLASH_3v3 ED Package 6.5mm x 5.5 rm
EXT_3V3 3 6 MCU
10N 2. @D @D ON 2b <>+VFPGA_I0_3V3 C4,C5, C6 Details
4 5 Digikey (445-1436-2-ND) - TDK (C3225X5R1C226M
* nc nc X Package 1210 - EIA 323
SW1 Details: SW1 MMS228T
RS 711-8329
KNITTER-SWITCH (MMS228T)
us 11 22uH
|3~~~
e BT 141 , DylpD 2y Vin = p—<_>-+VFPGA_CORE_1V2 w0 R123
O O
2 J_ NOT ASSEMBLY . 5 AV AV
3V3 Connector 3 EN FB/Vo 14 0 0
3v3 D1 12 = au7 P o = =
M2T3V3 au7 63V 1ov GND_POWER GND_SHIELD
6.3V STISTZX
N
J4 Detaib C14 Detal
Phoenix Contact (Mfg Code MPT 0.5/2-2.5% TDK (C2012X7R1A106K) - DIGIKEY (445-6857-2-ND
RS (220-4260) Dimension 0805 - EIA 202 N

C12and C13 Detal

TDK (C1608X5R0J475K) - Digikey (445-5178-2-ND

Dimension 0603 - EIA 16@

L1 Detai
TDK (VLF4012AT-2R2M1R5) - RS (614-314Y
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+VFPGA_O_3v3
Udp R3
10K 0402
FPGA - Bank 0
J5 NOTASSEMBLY Jumper J5 is used to control I/O pullups during FPGA configuration .
c
10_0_LOTN_VREF [ D THSD_EN . . .
10_0_LOTP_Il SWAPEN [—= i ¢ > Open (default} to float I/0 output during FPGA configuration .
llg_O_tg?: 62 DATAOUTS Set jumper 1:2 to enable I/0 pullups during FPGA configuration .
0| C Diff. pair
'Iglt“': [ De DATAOUTA JUMPER
-0_LO3P [T Dift. pair HSWAPEN ,
3 DATAOUT2 C16and C17 Details:
A Dift. pair TDK (C2012X7R1A106K) - DIGIKEY (445-6857-2-ND)
Ooolosp |2 DATAQUT) %6 NOTASSEMBLY Dimension 0805 - F1A 2012
_0_| X Diff. pair —
100 06N 725X patacuto 1 >
[Eo Diff. pait 3 P
F7 X DATAQUTS +VFPGA_|O_3V3 5
0| | A6 Diftpar
0.0 LON_VREF oo o hel 7 HVFPGA 1O 3V3
LI 5 am— ’
T2 DATAOUTZ 2 DATAOUT2
A7 D par
e 2 CLKOUT s ci6
|o’g’u1$N [ 1000 0402 10uF 10V 0805 a7 c1s
10 0 L11P % 10uF 10V 0805 | 100n 0402
132N
. G8
e [ DATAOUT12
100 33N [755—X TRIGGER OUT 29 30
10_0 L33P [5—X DATAOUTO 31 32
10_0_L3aN_GCLKIS  [Fpg—X DATAQUT]O:15) DATAOUTI 3 34 DATAOUT3
10_0_134P_GCLK19  [7g—X | 4—]—(:>DATAOUT[0:15]
10_0_L35N_GCL K16 T< —
10_0_L35P_GCLK17 W( v
10_0_L36N_GCLK14 53X HEADER 172
10_0_136P_GCLK1S 70X STHV7481/0 CONNECTOR
I0_0_137N_GCLK12 [ X
10_0_L37P_GCLK13 €. pai
-0_L37P Fg Diff. pair
10_0_L38N_VREF  [e5—X  pumaoime
100 L38P 7557 Diff. pair
DATAOUTO
Diff. pair
o Gi1 DATAOUTIO
10_0_L40P 7575 Diff. pair
10_0 L47N 12 DATAOQUTI1
100 L41P [ DI par
t:; ’; 11X DATAOUTI2
o [ci2 DI, pair
100 7N [T575X patAcuTI3
10_0 L47P  [553 Diff. pair
DATAOUT14 Jumpers J35, J36 and J37 are used to set dataout output state .
T, pair +VFPGA_O 3v3
) 0_| A gAT,/:S:JTIS IDLE STATE Configure J35 and J36 to setup outputs idle state as follows :
IO,O,LGIZN,VREFP 812 < TRIGGER OUT 00- {(J35 and J36 open) --> High-Z (default )
o0 L63°N—°§$26 El IDLE_STATEQ 13515 o2 01-{J35 closed and J36 open) --> Clamp/HVR_S W
1070 L63p SCP7 :‘ IDLE_STATEI J36 1 2 11 - (J35 and J36 closed) --> High- Z
10_0_L64N_SCP4 c11 HZ » B715 o2 10 - (J35 open and J36 closed) --> Clarr p
10.0_164P_SCP5  [=E7—X NOT ASSEMBLY
10_0_L65N_SCP2  [7X THESE JUMPERS Open J37 {default) to connect FPGA output s
10_0_L65P_SCP3  [a7=—X
10 0 LESN SCPO A6 ;: R120 :: R121 R122 Close J37 to disconnect outputs (High-Z )
0 0 leer scr R S 10K0402 S 10K0402 10ko402  FPGADISCONNECT
XCESLX16-205G324C v \/
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FPGA- Bank 1
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FPGA - Bank 2

10_2_LO1N_M0_CMPMISO
10_2_L01P_CCLK
10_2_L02N_QVPMOSI
10_2_L0ZP_CMPCLK
10_2_LO3N_MOSI_CSI_B_MISO0
10_2_L0%_D0_DIN_MISO_MISO1
10_2_LOSN

10_2_LO%P
10_2_L12N_D2MISO3
10_2_L12>_D1_MISO2
10_3_L13N_DD

10_2_L29N_GCIK2

10_2 L2 GCLK3
10_2_L30N_GCIKO_USERCCLK
) 2_L3P_GCLK1_D13
10_2_L31N_GCIK30_D15
10_2_L31P_GCLK31 D14

10_2 [32N_GCIK28
10_2_L32>_GCLK29

10_2_L4N

0_2_L4tP

10_2_L41N VREF

10_2_|
10_2_L48N_RDVR_B_VREF
[

10_2_L4%P_D3

10_2_LB5N_GS0_B
10_2_L65P_INIT_B

FPGA MODEOQ
CCK

R
e
X
T13 X FPGA SPI MOSI
R13_ FPGA SPI_MISOT
e
X
VT4 FPGA SPI MISO3
T4 FPGA SPLMISO2
Pz
NT2>" FPGA MODE1
P2
TEST POIN'
i -
70
U1 X
v
FRg—=X
Fvg—x
]
N8 PROG LED14
M PROG_LEDT5
v [CU FPGA GPIOB
Ug CU_FPGA GPIO7
V7 CU FPGA GPIO4
U7 ICU FPGA GPIOS
P8 ___PROG LEDT2
N7 ___PROG LEDI3
V6 ICU FPGA GPIO2
6 CU FPGA GPIO3
T7 ICU FPGA GPIOO
R7 CU FPGA GPIOT
P7 PROG D10
N PROG
T PROG
R PROG
V! PROG
U PROG
T PROG
R PROG
V. PROG
T4 PROG
P PROG
N PROG
v FPGA SPI SEL
U FPGA INIT_ B

XCBSLX16-2CSG324C
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B
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MCU FPGA GPIO[0:7]

MCU FPGA_GPIO[07]

FPGA CONFIGURATION
+VFPGA 10_3v3
e
R16 R17 R18
10K 0402 2K43 042 2K430402DNP
FPGA INIT B
FPGA MODEO < MCU_FPGA INIT_B
FPGA MODET < MCU FPGA MODE1
R21 R22
2K43 0402DNP 2K43 0402

Configuration mode selection
'GA_MODEDO = Parallel (Low) or Serial (High
FPGA_MODE1 = Master (Low) or Slave (High

‘When FPGA_INIT_B (bidirectional open-drain) is Low the configuration memory i
being cleared

‘When held Low, the start of configuration is delayed

During configuration, a Low on this output indicates thata configuration dat
error has occurred

SPI FLASH CTRL SIGNAIS

Place R38 close to the FPGA device

R38  33R20402

COLK

b= % FPGA SPI COLK

FROASPTIIOST FrGA SP-MISoT

FPGA SPI SEL FPGA SPI MOSI

FPGA _SPI_MISO2 EES:%;L%IIEIS.OZ

FPGA_SPI_MISO3 \ SPI_L

R TOCORRECT FPGA_SPI_MISO3
o MCU FPGA_PROG
T J0 +VFPGA_IO_3v3
o Ve
1
m
o)
z
= R39
9 NA 042
3
3 8

9
E 10
z
@ C33 C34 § R40
& CONtOR127 10uF 10V 0806 = 100rF NA 042
P
QEXT SP
DFLASH 4
D29 -
N C33 Details:
Place D29 NGREEN | TDK(C2012X7R1A106K) - DIGIKEY (445-6857-2-ND)
closeto J10 Dimension 0805 - EIA 2012
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68R 0402
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YELLOW
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D
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PROGS5
D

YELLOW
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D18
b
YELLOW
PROG7
D20
P
YELLOW
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68R 0402

PROG_LED9
68R 0402

PROG_LED10
68R 042

PROG_LED11
68R 042

PROG_LED12
68R 0402

PROG_LED13
68R 0402

PROG_LED14
68R 0402

PROG_LED15

68R 042
Ki ngbrighl KP-3216SYC
RS: 466-3942
LED 0805
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D7
~
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D9
P
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PROG 0
D1
~
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PROG 1l
D13
-~
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PROG £
D1
-~
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D1
~
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D19
~
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D21
~

YELLOW

A4

G ainbi4

1eanbyuod yodd LAC00INIFTVAILS :

uol

weabeip oewayos

LAE00ANIFTVAILS




STEVAL-IME0OO3V1

Schematic diagram

Figure 6: STEVAL-IMEOO03V1 FPGA bank 3 configuration
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FPGA - Bank 3

10_3_LOTN_VREF
10_3_LO1P
10_3_LO2N
10_3_L02P
10_3_L31N_VREF
10_3_L31P
10_3_L32N_M3DQ15
10_3_L32P_M3DQ14
10_3_L33N_M3DQ13
10_3_L33P_M3DQ12
10_3_L34N_M3UDGSN
10_3_L34P_M3UDQS
10_3_L35N_M3DQ11
10_3_L35P_M3DQ10
10_3_L36N_M3DQ9
10_3_L36P_M3DQ8
10_3_L37N_M3DQ1
10_3_L37P_M3DQ0
10_3_L38N_M3DQ3
10_3_L38P_M3DQ2
10_3_L39N_M3LDQSN

0_3_L39P_M3LDQS
I
I

0_3_L40N_M3DQ7
0_3_LA0P_M3DQ6
10_3_L41N_GCLK26_M3DQ5
10_3_L41P_GCLK27_M3DQ4
10_3_L42N_GCLK24_M3LDM
10_3_L42P_GCLK25_TRDY2_M3UDM
10_3_L43N_GCIK22_IRDY2_M3CASN
10_3_L43P_GCLK23_M3RASN
10_3_L44N_GCLK20_M3A6
10_3_L44P_GCLK21_M3AS
10_3_L45N_M30DT
10_3_L4SP_M3A3
10_3_L46N_M3CLKN
10_3_L46P_M3CLK
10_3_L47N_M3A1
10_3_L47P_M3A0
10_3_L48N_M3BA1
10_3_LA8P_M3BAO
10_3_LAON_M3A2
10_3_L49P_M3A7
10_3_L50N_M3BA2
10_3_L50P_M3WE
10_3_L5TN_M3A4
10_3_L51P_M3A10
10_3_L52N_M3A9
10_3_L52P_M3A8
10_3_L53N_M3A12
10_3_L53P_M3CKE
10_3_L54N_M3A11
10_3_L54P_M3RESET
10_3_L55N_M3A14
10_3_L55P_M3A13
10_3_L83N_VREF
10_3_L83p

XCesLX16-2CSG324C

FPGA bank 3 not used

AMO10083v1
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xilinz fais el i Connectr v
mmAezshmuded healer won g
[ oo
ww) s
MO T
SUSPEND & CMPCS_ B w3 5%
VCEET
SAFRGAIO_M e >
T FPGA - Fower & Configuration .
OWRCS 2 vz Hig
i PROCRAM_A 2 vCCo2
SUSPEND W02
o et @ DOoNEZ Vo2
waF Egi 1
s e
Mea o
MCUFRGASUSPEND [ w3 9
o3
mper ) VCC0A
2m fome 1 A
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nalbw ME 21 I
Porempma  SUSPEN D B SEEITIEHEATE s 5 J7 won
mode
FPGA BANK 3
NOTUSED
PROGRAM_B DONE
HERGA M +VFREA 028
€25, 040, €51, C50, CE6 Deta]
Dimen slan 1206 - EIA T8
MCUFRGAPROG <]
RS (786527
SWPUSHBUTTON CAS
TN
o Jumper 13 used © prevent FAGA fom
11 fwmean .
s 1 o210 At o gD FRGAMCU_DONE
FPGA FRO G T open Hefautt m enab FRGa
g amming
R
FRGAPRC €
DISABLE

|
Murata (GRAMI1CRED07M E35L) - Dig ey (430-458-1-ND

@ Ja =

T WEFEN AR T 420 6B ]— A2uPEVEEB T GELFE VIR
au @ @
T soveause | cowrewvoar | omssavoae
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Table 1: Document revision history

Date Version Changes
11-Aug-2011 1 Initial release.
07-Aug-2015 2 Updated title on the cover page.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST
products before placing orders. ST products are sold pursuant to ST's terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the
design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2015 STMicroelectronics — All rights reserved
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