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Image is for illustrative purposes only

Regarding the usage of our schematics and alike documentation for Trenz module TEO711.

Project is protected under copyright and we strongly and strictly prohibit the reverse engineering or recreation, even if the design is just

adapted or modified. TEQ711 is protected under such right and in case of plagiarism we will have to do anything necessary in order
to protect our assets.

Schematics and other handouts serve for informational purposes only!
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Description

Initial revision

1) Pages "Legal_Notices.SchDoc", “Revision_Changes.SchDoc", “Overview.SchDoc" and
"Power_Diagram.SchDoc" were added

2) Signal groups tables and colors were added on page “B2B_Connector.SchDoc"
3)[L1/- L6 were replaced from BKP0603HS121-T to MPZ0603S121HT000

4) All SCH and PCB components were updated

5) Fiducials were updated

6) Serial number was updated

7) D5 was added

8) |U1| was updated from EN6347QI to MPM3860GQW-Z

9) | Q1| was updated from TPS27082LDDCR to MP5077GG-Z

10) |U11 was updated from EN5311QI to MPM3834CGPA

11) U23| was updated from TPS3805H33DCKR to STM6710LWB6F

12) |[R25  pullup was added

13)|TP1 - TP19 were added

14) UKCA and CE logos were added

15) Fiducials on top and bottom were moved to same positions

16) R15 was changed from 2.2k to 470R

17) R22| was added

18) PCB net lengths were changed to improve routing
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M1

JTAGSEL
STAT_SC2
MODE_SC1
EN_SC3 \ll SYSLED4 Green Led D4
[ Xilinx Artix-7 UFL
SPI-SCK JTAG
Bank 0 System controller CPLD ARST SCO
Quad SPI Flash PG_ALL
SPI-DQ JTAG
SYSLED? ‘ Power monitor
Green Led D2
w
Green Led D3 SYSLEDS .
Eapt 18x 10s, 9x LVDS pairs
100 MHz Oscillator —SEK-SYS
‘ 12 MHz Oscillator ‘
8x 10s ADBUS
BCBUS \l/ X_IN M2
% USB/UART FIFO Bridge < 2SE:P
. EEDATA
48x 10s, 24x LVDS pairs Bank 15 EECLK
EECS
Red Led D1 SYSLED1 ‘ Config EEPROM
) Bank 16
6X 10s, 3x LVDS pairs M3
8x 10s, 4x LVDS pairs Bank 34 40x 10s, 20x LVDS pairs
Bank 35 50x 10s, 24x LVDS pairs
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1 2 3
[
Ul
IML - __VIN 3 VIN Ly 3 FPGA VCCINT/BRAM
IM2 Slen omy PG_1V0
B FPGA VCCAUX/AVCC/VCCBATT
& U1l I 3 FPGA VCCADC/B16/CPLD VCCIO1
= VIN 18V > M1
= 18V ClkGens/FPGA BO/B14
Q1 I 3 FTDI/FLASH
3.3VIN - 3.3VIN 3.3V
JM1 EN_SC3 > @ aay > IM2
STAT_SC2 i u23
‘ Power PCALL
JM2 NRST_SCO Rlonitcy
System Controller |U4
Power Rail  Direction Range Tolerance Description Note ENL Net name
VIN IN 3.3-5.0v +/-5% Micromodule Power -
é Power bus
3.3VIN IN 3.3V +/-5% Micromodule Power -
—_— Control signal
VCCIO15 IN 12-33Vv +/-3% HR 10 Bank15 -
VCCIO34 IN 12-33V | +-3% HR 10 Bank34 - v
VCCIO35 IN 1.2-33V | +-3% HR 10 Bank35 - en Y% Power converter
3.3v ouT 3.3V +/-5% Power for Carrier -
1.8V ouT 1.8V +/-3% Power for Carrier -
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U_FPGA_PWR_MISC

FPGA_PWR_MISC.SchDoc

\
U_FPGA_CFG
FPGA_CFG.SchDoc

\
U_B14 B16
B14_B16.SchDoc

\
U_B15

‘Bls.SchDoc

U_B34
B34.SchDoc

\
U_B35

‘B35.SchDoc

U_SystemController

‘SystemControI ler.SchDoc

U_FTDI
FTDI.SchDoc

\
U_POWER
POWER.SchDoc

\
U_B2B_Connector

‘BZB Connector.SchDoc

PM1 PM4

PM2 PM5

PM3 PM6

Special notes:

Top of Board

I = N 1T

@ A 5 @=h!

Screw M3x4 777 o Screw M3x6
Standoff M3x8 11

= LT

Screw M3x4 ' ind Screw M3x6
Standoff M3x8 Il

Screw M3xd ' Screw M3x6
Standoff M3x8 11

= | CE=1]

Screw M3x4 ‘ Screw M3x6

Standoff M3x8 11

REV2(DH

Serial

u DONE _TP2 o Testpoint 0.8mm
PROG B TP3 Testpoint 0.8mm
PG ALL TP4 o Testpoint 0.8mm

1VOL‘ Testpoint 0.8mm
GND&. Testpoint 0.8mm
GND|L. Testpoint 0.8mm

VINOL. Testpoint 0.8mm
3.3VINO—TPY___ g Testpoint 0.8mm
3,3\/0&. Testpoint 0.8mm
1.8VOL. Testpoint 0.8mm
vcelosso—P2 g Testpoint 0.8mm
vcclouo—IEs g Testpoint 0.8mm
veeio1s0—IP14 gy Testpoint 0.8mm
_DONE_TP16 gy Testpoint 0.8mm
PM. Testpoint 0.8mm
'M. Testpoint 0.8mm

1 o—IP19__ g Testpoint 0.6mm
GND—TP15 g Testpoint 0.8mm
GND'L. Testpoint 0.8mm

Serialnumber 6,3 x 6.3mm

LOGO1

TE Logo PRINT Layer

LOGO PRINT

UKCA1

UKCA Logo on Top Overlay

CE1

UKCA-TOPOVERLAY

CE Logo on Top Overlay

CE-TOPOVERLAY

Mount.Hole 3.2mm  Mount.Hole 3.2mm

GND GND

Mount.Hole 3.2mm  Mount.Hole 3.2mm

GND GND
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1 2 3 4
B14: 8 Pins: 8 Single ended; 3.3V Fixed VCCIO B34: 40 Pins: 20 Differential; variable VCCIO B14: 18 Pins: 9 Differential; 3.3V Fixed VCCIO
B15: 48 Pins: 24 Differential; variable VCCIO USB Device B35: 50 Pins: 24 Differential; variable VCCIO
B16 6 Pins: 3 Differential ; 1.8V Fixed VCCIO JTAG: 3.3V Levels
B34: 8 Pins: 4 Differential; variable VCCIO
JM3
M1 > ® B34 L16 P 1 2 B34 L11 N < M2
2 1 ) %D B34 L16 N 3 4 B34 L11 P Dg _ 2 1
— B34 L5 N E 7] [3 { VIN. o 5 5 5 5 S VIN Z ER | Vveciosa I1.2-3.3v
B34 L5 P 6 5 P p7 B34 Li9 P 7 8 L B34122P o 6 5.
[ 8 7 NOSEQ sc4 0.3.3VIN B34 L19 NL 9 0 € B34 122 N > 8] [ 7 VCCIO35
B34 L18 NL 10 9 VCCIOL5 o [ 1 2 [ N 33V 0 9 I1.2-3.3v
~ B34 L18 PL 12 1 T 1.2-3.3V B34 123 PL 13 4 T B34 L15 N ™ ' 112 ] 1 B14 L20 P
= [>€4_ 3 3.3VIN > B34 L23 NL 15 6 L B34 L15 P «® B14 L21 N 4 3 B14 L20 N
2| B34 L24 N 6 5 7T ’ ™ 7] 8 Group 3 Bl14 L21 P 6 5 Bl14 L8 P
O B34 124 PC_18 17 B16 L13 P ® B34 121 NL 19 20 B34 120 P 0.3.3VIN NRST_SCO 18 17 B14 L8 N
20 | 19 B16 L13 N B34 121 PL 21 22 € B34 120 N ~ 20 | 1
B34 L6 P E 22 21 B16 L14 P |of N E 23 | [ 24 E CLK |o| B14 L11 P[22 Z%i B14 L14 P |B| cLK
B34 L6 N L 24 23 B16 L14 N (3 3| B34 L10 PL 25 26 B34 L8 P Cclk ]S B14 111 NC 24 23 B14 L14 N_|3[ CLK
o 26 | 25 B16 L11 P (B ®| B34 L10 NCL 27 28 € B34 L8 N S B14 L10 PC_ 26 25 B14 L13 P__|®|_CLK
z— EN_sc3 28 27 B16 L11 N E 29 | [ 30 E N Ol Bi4 110 NC_ 28 27 B14 L13 N CLK
n>_> STAT sc2 L 30 29 — CLK B34 L13 P 31 32 B34 L12 P 3| CLK — 30 | Z%i
ey MODE_sc1 L 32 31 | Bis 15 P — CLK B34 L13 NL 33 34 € B34 L12 N_|®| CLK — B35 L5 P 32 3 B14 L19 P
s 34 | 33 B15 L5 N = 35 | | 36 E B35 L5 N [ 34 33 B14 119 N
1 Bl5 L21 P 36 35 B15 L15 P = B34 L2 P 37 ol 38 B34 L7 N B35 L23 PL 36 35 Bl4 L24 N
B15 121 NL 38 37 € B15 L15 N |® B34 L2 N L 39 F[40 CB3a L7 P B35 123 NL 38 37 B14 L24 P
B15 123 NL 40 39 C Woisy B34 19 N L 41| X[ 42 € B34 L17 N [ 40 39 =
B15 123 PL 42 41 € Bi5 L10 P ’ B34 19 P L 43 ‘<’-’ 44 € B34 L17 P B35 122 NL 42 41 | B35 124 P
[ 44 43 € B15 L10 N = [ 45 346 [ B35 122 PL_ 44 43 € B35 L24 N
B15 L22 Pl 46 45 € B15 L7 N 2 usBD P L 47 ] D[ 48 1| B3aLarp CLK B35 L13 PL_ 46 45 € B35 L21 P
B15 22 NL 48 47 € B15 L7 P %Ll USB-D N L 49 <[ 50 ¢ CLK B35 L13 NL 48 47 € B35 L21 N
B15 19 PL 50 49 € B15 L6 P 15 51 | [ 52 50 | 49 [
B15 19 NL 52 51 C B15 L6 N 3 g 54 CLK B35 L11 PE 52 51 [ B35 L14 P CLK
E 54 | [53 E 5 @ CLK B35 L11 NL 54 53 € B35 L14 N_ o] CLK
B15 L17 P 56 55 B15 L8 N DN B34 L1 N 7 EI CLK CLK B35 L12 PL 56 55 € B35 L20 P 2
B15 L17 NE 58 57 € B15 L8 P = ?D B34 L1 P L 59 T[ 60 € B34 L14 N CLK CLK B35 L12 NL 58 57 € B35 L20 N |
—| B15 124 PC 60 59 € B15 113 N |3]| CLK I0) [ F1| 4[F2 g = E 60 | 59
S B15 124 NL_ 62 61 € B15 L13 P | CLK B35 L17 PL 62 61 B35 L15 P
o E 64 | [ 63 E T B35 L17 NL_64 63 C B35 L15 N
O Bis 11 N _66 65 B15 L14 N GND GND 3| B35 L18 PL_66 65 € B35 L19 P
B15 L11 PL 68 67 L B15 L14 P ®| B35 L18 NL_ 68 67 L B35 L19 N
B15 L18 PL 70 69 C B15 L9 N 70 | [69
B15 L18 NL 72 71 € B15 L9 P B35 _L16 NE 72 71 E B35 L6_P
E 74 | 73 B35 L16 PL 74 73 € B35 L6 N
B15 L16 P 76 75 B15 L12 N CLK B35 L9 P L 76 75 € B35 L7 P
B15 L16 NL 78 xl 77 € B15 L12 P CLK VCCIO14 3.3V B35 L9 N L 78 wl 77 € B35 L7 N
B15 120 NL 80 | K 7% 2 [ 80 =79 E
B15 L20 PL 82 X8 B15 L4 N VCCIO15 1.2.3.3v B35 L10 NL 82 x[8] B35 L1 N
84 | 2 83 B15 L4 P VCCIO16 1.8V B35 L10 PL_ 84 ‘2 83 C B35 L1 P
B15 L1 P 86 c[ 85 B14 100 == B35 L8 N L 86 [ 85 [ B35 L4 N
B15 11 N L 88 S 87 ( Bl4 101 Group 6 VCCio34 1.2.33v B35 L8 P L 88 5' 87 € B35 L4 P
— 90 | 5' 89 [ JTAGSEL ] JTAGSEL must be GND or low logic VCCIO35 1.2.3.3V E 90 | 5‘ 89 B35 0
g Bl4_104 92 S 91 ¢ B14 105 i 0..3.3VIN  level for JTAG access to FPGA B35 L3 N 92 L 91
Group 6 | Bis 2N T 94] [ 93 ¢ BI4106 © 0..VCCIO15 B35 La P C 94 | [ 93 [ TmS scs .;)3'3\/
= B15 L2 P L 96 B[ 95 ¢ Bl4 102 S B35 L2 N L 96 ow[ 95 € TDI_sce o] |
3| B15 L3 P L 98 <[ 97 ¢ B14 103 o Citoy 2 0.VCClo34 B35 L2 P L 98 g 97 € Tbo _sc5 & r?l
&| B15 L3 N € 100 Il 9 ¢ B14 107 © 0..vCClO14 B35 25 € 100 T[99 ¢ Tck sc7z. | |
= = L Lo
(2 - F 0.VCCIO35 (2 - F
J_ J_ 0..VCCIO16 J_ J_ JM2.91 is JTAG VREF out
1.8V GND GND 0.VCCIO14 GND GND
j 0..VCClO34 itle:
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https://wiki.trenz-electronic.de/display/PD/4+x+5+SoM+Integration+Guide#id-4x5SoMIntegrationGuide-4x5SoMIntegrationGuide-4x5ModuleControllerIOs

1 2 3 4
REV2(D)r~
L1
GNDJ ) 1A | AGND
_____ MPZ0603S121HT000, usJ
. AL2
ReV2(Drrz Avee = GND
L6 GND
1A Q B15
1.8V ) 52— GND
MPZ06035121HT000 —Lc1 —Lces S5~ GND
\ 47onF [ 470nF Cs | oD
6.3V 6.3V DI
X5R X5R D1 g“g
GND AGND E14 | ono
E4
=7~ GND
Fir ] GND
25— GND
GND
GND| |GND = GND
. 1, T, 1o, L. T LT, L Loy Loy Lo Loe, Lo L GND
Cc36 c2 cs3 Cs4 Cs5 co7 c29 30 sl —C50 céL C60 ce2 c23 c28 G101 SND
v odazone [ azone [ a7one T a7one T a7one [ a7one [ a7ue [ a7onF o F8 [\ oo ooaux LF12 ] 4onk [ arone [azone [ azone [azur Tamee o G8 ano
SV 163V 63V 163V 163V 163V © 63V 63V ] Go | VoI VCCABX H121 63V * 63V ° 63V * 63V 63V C 63V 8 13| SND
XsR | XsR  XsR | x5sR | XsR | XsR  X5R  X5R ﬁ; veaINT vecauX 1122 XsR  X5R  X5R  X5R  X5R  XG5R ’_H% e
ca1 —=ca2 C34 ——c35 —=css J11 ] VCCINT  VCCAUX H3 | GND
470nF | 470nF 470nF | 470nF | 470nF 57 VSENTccBraM LELD W 316 SN
6.3V 6.3V 6.3V 6.3V 6.3V K8 | COINT  VeeBRAM LGILT 1 1 1 J12 | oND
X5R | X5R X5R | Xs5R | XsR UL yeanT c52 59 65 38 SN
GND  GND GND GND  GND L7 VST 470nF | 470nF | 100uF 36| anp
M10 H10 63V | 63v | 63V KT
VCCINT ~ VeCADC 0 1195 avee GND
M8 0 R XsR | XsR | X5R 7
VCCINT ~ GNDADC 0 | AGND GND
NLL = GND GND  GND 12
T VCCINT L=~ GND
N7 VCCINT K10 5 GND
1T VCCINT  VREFP_0 =5 S2HAGND Tie— GND
66 67 s VREFN 0 ::|AGND Wi GND
100uF | 100uF | 1004F MO gmg
63v | 63v | 63v J10 M7
X5R X5R X5R ://5_8 BCCHp v NS gmg
GND GND  GND K NI8 | oN
XC7AI00T-2CSG324C NL2
GND
N0 | o
UsG NS
o 51 GND
@0 DXN_0 =4 GND
DXP_0 GND
R4 | GND
XC7AL00T-2CSG324C T17
GND
T7
GND
U0 one
Vi3
Ve GND
GND
| XC7AI00T-205G324C
GND
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st (DA F_TDI ITAG ®47 USH
F_TDO F_TDI ELl | 1o o
F_TCK F_TDO E13 TDO_ 0
F_TMS F_TCK E10 TCK_O
F_TMS El2 TMSZO
oo A XC7AI00T-2CSG324C
B DONE
CFG@ PROG B
INIT
S
USF
CONFIGURATION 3.§v a5
SPI_SCK E9 R9 |
SPLsCcK B3 ik o VCCO_0 F—enp
DONE P10 = = |
R25 PORNED 470nF
A 6.3V
REV2()H  33vo——2 el P9} PROGRAM_B_O Es YER
3K57 VBATT 0 FE& o518y
1% P12
33voEi2e Mo o R72
D5 GNDFEEet M1T0 INIT B0 [l INIT 1033V
K57
PMEG2005EL, 315 GND L1280 N
33vo-F8: creBvS 0
XC7AL00T-2CSG324C

33V
ci4
—enp
R1S U7A 470nF
1% SPI-CS Cc2 [ == B4 6.3V
SPI_SCK R4 33VO— —hemop sk B2 ng vee X5R
—10,
3R 1% SP1D0 B8 DII0Q_DOJIO1 (B2 SPIDOL
0Q 7~ HOLD/RESET/IOS oo
WP/I02 GND —=——{GND

S25FL256SAGBHI20

3.3v

S25FL256SAGBHI20
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L |
T T L Lo LTow Lo L
c25 c8s c64 UsD —Lc90 c93 C89 C16
470nF | 470nF | 4.7uF | 4.7uF
VCCI034 Tg?\;Fng{f 2730\9F K vccoaa  BANK3MHR YeoT 3 et b b VCCI034
: ; t VCCO_34 VCCO_34 : : : :
X5R  X5R  X5R P6 e VCCO a4 VBT XSR  XSR  XSR  XSR
AN baa L1 p = O 10,034 I0_L13P_T2_MRCC_34 3> B4 10 P
1751 10_L1P_T0_34 I0_L13N T2 MRCC 34 aiga——coo 18 0
B34 L1 N 3" 10 LIN_TO 34 I0_L14P_T2_SRCC 34 cisz—t—t2 1=
ggj tg Z Toe1 10_12P T0 34 I0_L14N_T2_SRCC 34 rss——bo0 0
SRR o™ 10 L2N_T0 34 I0_L15P_T2 DQS 34 (s——P20 =8 F
YNERY ’\é:z I0_L3P_TO DQS 34 10 L15N_T2 DQS 34 rhoe——b30 Lo
B34 YR Tz~ |0 L3N_T0_DQS_34 10_L16P_T2 34 mig——o28n
YR Niz"! 10_L4P_TO 34 I0_L16N_T2 34 (cips——bor—100
D100 - B34 5P k&1 10_L4N_T0_34 I0_L17P T2 34 < ——poo 17 N
10_L5P_T0_34 IO_L17N_T2_34 |<r--—!
:31 ts E ::g' |0_L5N_TO_34 I0_L18P_T2 34 ’,\\l"—g Egj ﬁg ;
534 Lg = T=>1 10 L6P_T0 34 I0L18N T2 34 ripe—t—2 8D H() B34
=1 I0_L6N_TO_VREF_34 I0_L19P_T3 34 raps——ooa L9 F
B34 L7 P v% I0_L7P_T1_34 I0_L19N_T3_VREF 34 mige——=2200 () D100
ggj t; E 57 10_L7N_T1 34 10_L20P_T3 34 mige—t—o2t20F
YRR g3 10_L8P T1 34 I0_L20N_T3 34 (afe——Dbo—29. 0
YRR 5o 10_LeN_T1 34 I0_L21P_T3 DQS 34 (go——por—atte
YRR V%«> I0LOP_T1 DQS 34 10 L2IN_T3 DQS 34 rrfz——230 L2
EYREGED Ve IO LON_T1_DQs_34 01L22P T3 34 mye—t—o 22k
B34 0 F Vel 10_L10P_T1_34 10 L22N T3 34 fago——car L2210
534 Ll‘i 5 =3 |0 L1ON_T1 34 10_L23P T3 34 mipe——20—23 0
B3 L F =3Pt 10 L11P T1 SRCC_34 I0_L23N_T3 34 rage——Bo4 123
£ 2> I0_L1IN_T1_SRCC_34 10_124P T3 34 e D32 L2A P
B34 L12 +3>1 10_L12P_T1_MRCC_34 I0_L24N_T3 34 rae— B34 L24 N2
B34 112 N IO_L12N_T1_MRCC_34 10 25 34 28
XC7A100T-2CSG324C
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|GND
~ 1
REV2( )73 J—cs c73 —T:C38 —Lc40 :T:c41 —Lc42 —Lc43 —Lc37 —Lcs —LC46 —Lcs

- . 47pF | 470nF 470nF | 470nF | 470nF | 470nF | 470nF | 470nF | 470nF
v 3 1A 63V | 63v | 63V © 63V 63V | 63V | 63V | 63V | 6.3V Y
33 ) X6R ® X5R X5R X5R XGoR X5R YR XGR X5R 0 3:3
MPZO03S121HTO00 | ey (T - y
L5 o
33V ) 1A 3
co MPZ0603S121HT000 >
GND—] 3.3V s ) R S ) ) 3
470nF 50 6 ADBUS0
6.3v (VREGIN x5 www 0000 ADBUSO p——7Fns-  UART
X5R  ycoRe 49 2% 000 8888 ADBUSL e
| VREGOUT >~ 000 S88% ADBUS2
c18 ADBUS3 |<d
GND—] ADBUS4
ATuF ADBUSS5
6.3V ADBUS6
X5R ADBUS7
2
USB-D N 7| bm ':(C::BBLEJJSS?L
USB-D P 8
DP ACBUS2
ACBUS3 %
ACBUS4
R26 ., ACBUS5
GND| — 5. REF ACBUS6 =3
ACBUS7
38 BDBUSO
39y Ol 12 RESET BDBUS1 132 -
: —5K2 BDBUS? 440 BDBUS2
BDBUSS 44l BDBUS3
R9 BDBUSA i BDBUSA
——1% EECS 63 44 BDBUS5
33V — EECS BDBUS5
=13 12K PDBUSE 45 BDBUS6
3.3V ——1% EECLK 62 EECLK BDBUS7 46 BDBUS7
REV2 REV2 : —oK
i (P EEDATA 61 pppata BCBUSO 42 ggggg?
A A BBgBBLLJ’SSZl 3 BCBUS2
U3 A 2 BCBUS3
L4 1A 4 3 R3O0 X IN |2 BCBUSS =igg BCBUSA
3.3V ) L VDD CLK - OSCl a BCBUS4
R22 33R E— < BCBUS5
MPZ05035121HT 000 o1 OE/STING GND —2—{GND é %  BCBUS6
o 1% _ 2 BCBUSY BCBUS?
SiT8008BI-73-XXS-12.000000E S50 3 s
I <24 0sCO o 5
L5 -l aYaYalala¥a¥ala Wl PWREN 2
a0 st 2 58500000 £ s 2
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EEDATA 3 BIO V(ég 5 EECS GND ‘ \
EECLK 4] ik vsa [2 470nF Number: TEQ711 Rev.
1 63y 0 renz | s 02
93AABEBT-IOT  GND X5R electronic 72C-1-A
“ Date: 24-Aug-23 ‘Copyright: Trenz Electronic GmbH Page 10 of 15
. !
" Filename: FTDI.SchDoc

1 2 3 ‘ 4




1 2 3 4
Ca1 usC
o I 4.7uF B10 BANK 16HR
1.8V i) | VCCO_16
D1 X5R A !
R12 — — - B16
oD [} SYSLEDL B16(D- B16 NC1 D9} |10_L6N_TO_VREF 16 10_L13P T2 MRCC_16 kesili B16 L13 P l
1% B16 L11 P C9 C10 B16 L13 N 1
LED Red SMLP11UTTEs % TEETEY 51 10_L11P_T1 SRCC_16 I0_L13N_T2_MRCC 16 0 Bie s P |
e : ) 5571 I0_L1IN_T1 SRCC_16 I0_L14P_T2 SRCC 16 <€9 ITREVEN |
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