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Option 1 TS-7120-PROTO NXP i.MX6UL 695MHz ARM A7, Prototype, (-40 to 85C)

Optional Components/Features Summary

OBD-I1 Option:

Requires parts on Page 30 of schematic

ADD: CN9, U57, Ue0
REMOVE: CN17
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6UL Serial Ports

All 4 RS-232 levels
Mikro Bus UART

FPGA Serial Ports

Nimbelink with Flow Contrl

Two 485 ports with TX_EN
DMX port - bastard format

GPS UART

OBD-I11 UART
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u7-1
R191
sw_svil o—ANN 112 | ysB_oTG1 VBUS
4.70h
ohm TI5 = o mmmm——= |
USB_OTG1_DN —=>———_ | USB_OTG_M
usB_OTGL DPFS ISR OTG R USB Boot
u16
usB_oT61_cHD B2 0 TP on EVK
Y12 |58 oTG2 VBUS
T13  —m&eTSeT 1
USB_OTG2_DN——=—<"]IUSB_HOST M
To USB Hub
ces use_oTe2_ppFAS ] USA HGST P
. 2.2u

MX6UL_IND_BGA289

6UL DIO
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6UL RAM Interface DDR3 RAM
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6UL

Ethernet
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ENET1_RX_DATAO
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ENET1_RX_EN
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ocUL LCD
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2.8 Inch LCD Back Light Driver
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oUL EIM
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A9 D4
B8 1 paTA 7 oND 4 -
SD1_DATAO FBE— ] iENic 30! B7 GND [FEL
A8 G5
sp1_DATAL B2 IEivc D1 GND S
__________ GND
sD1_DATA2 FBEX < 1Eivc. 2! G S o>—M8 ek oND LK8
SD1_DATA3 A2 — ] ERNC. D! HS IstRoBE oND |2
GND RS
P4
sD1_cMp 2] ENE_GvD! onp -4
GND
sp1_cLk &L R265 TOSH_GND |22
AVAVAY < EwNC_CTi TosH_GND [ 8
22 L

MX6UL_IND_BGA289

eMMC 4GB
Optional upto 64GB

C185 J» C187
1 uF :|: .1 uF
C146
1 uF

EMMC_MICRON_4GB_BG153_ITEMP
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Power

C383
22uF

t— —

u7-3
IRAM_1.35Vi > G6 I Nvee_DRAM VDD_HIGH_CAP_2 |-R15 - :
H6 { Nvee DRAM f14
| case | caszr | _cmo 1 cam1 _l case n VDD_HIGH_CAP_1 c145 ci12
. 1uF __ 1uF . 1uF __ 1uF __ 1uF NVCC_DRAM - u u
K6 1 nveC_DRAM
L6 | Nvec_DRAM L L
— M6 | \vee_pRAM B B
B NVCC_DRAM_2p5 N6 <
'RANL VREE ' P4 | DRAM_VREF
> _ | c1aa
_ .1uF
c162
I .1 uF
— vDD_soc_cap 88 - - :
VDD_soc_cAp -8
8 353 354 355
VDD 6UL_COREI [ >——F ; ; ' H9 f\bp soc IN VDD_SOC_CAP 1UF 1uF 1uF
11
H10 | oo soc i VDD_SOC_CAP
C384 C333 C334 C335 19 VDD SOC CAP K8
22uF 1 UuF 1 UuF 1 UuF VDD_SOC_IN == ka1
210 \55 soc I VDD_SOC_CAP = = =
L8
K2 |\op soc I VDD_SOC_CAP
- Lo
— — - — K10 |\on, soc I VDD_SOC_CAP
vDD_soc_cap 19
vDD_soc_cap L
R155
133V [ o—A\NN— F4 Invee_cst
1 0h
R , F13 vDD_ARM_CAP |2 ~ :
c157 16UL_3.3V, NVCC_ENET 610
1uF VDD_ARM_CAP
| sy 356
13 Invee_GPIo VDD_ARM_CAP |81 —iuF TR €380
Hi1 - - 22uF
P | £13 VDD_ARM_CAP
— ALcp 28vi[ > NVCC_LCD
E7 I NvCC_NAND - — —
R195
B[ o— AN ' '
N13
VDD_HIGH_IN
4.70hm vDD_UsB_cap|-R12
c126 c158 s
10 uF .1 uF NVCC_UART
| ¢35 c113
_ .1uF 10 uF
L L L13 VDDA _ADC_3P3
IREF 2.5Vi[ > : M13 f \bC_VREFH - -
P13
l 140 [ , ca NVCC_PLL
1uF ENME 33! NVCC_SD1
1.1V | casg €114
— P12 VDD_SNvS_CAP N2 1w o 10w
- VDD_SNVS_IN _SNVS_| :|
-  CIEIEATD T —
du 1 ——
3 1 D23 1 Ci56 — -
BW_5V[ >———vce 3.3v H_' LR MX6UL_IND_BGA289
LDO 110 % L
L | c190 -
) 10 uF — _ 1UF
GND
= when mains off
I
LCD 2.8V!
from battery L_““DT
c182
:|: .1 uF
R156
B3V [ O—ANN ] 60I-3 3
1 ohm
1 cro1 | cie cie5 L ci7e
_ .1uF . 1uF AuF 1 uF

oUL GND

NGND_KELO FM12

Al

VSS
Al7

VSS

vss &2

vss &L

C11

VSS

VSS C15

vss |-E8

Ell

VSS

vss -8

vss L

F8

VSS

vss |2

VSS F10

VSS
F12

VSS

vss |83

vss &2

G7

VSS

VssS G12

VSS G15

H7

VSS

VSS H12

vss S

vss L

J12

VSS

vss K7

VSS K12

L3

VSS

vss L

VSS L12

M7

VSS

vss M8

vss M2

M10

VSS

VSS M11

vss N3

vss NS

R3

VSS

vssR2

vss Y

R11

VSS

VSS R16

VSS R17

T14

VSS

vss YL

VSS ula

Uiz

VSS

MX6UL_IND_BGA289
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CPU Core 1A Reg #2

VDD 6UL CORE™

SW_5V

RAM 1.35V 1A Reqg #2

3.3V 2A Reg #1

3.3V"

_______

RAM_1.35V
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WIiFi 3.6V
Regulator

f T n 23

A7 Ine REG_ouT 2
49 Ipne 135

HEI RN D S—C1 ]
______ | ” AUX_scL H—
N2c_ 1 DAT; [ >———="SDA
AUX_SDA 2L
\GYRO_INTI [ >——221InT
L F_sync|LL
B3VIT>—— 21pp o 2
RSVD_GND
oND 8
PAD 22
MPU-9250_QFN24 —
o
Option 2 =

u13
. 3.64Vvtyp
&W.Sle V2|N2 o VOUT 1 . { Il/\/_lF_l__?z._6¥l
-2-6v 1000 mA
_2] | 7 c123
NC NC R1o5 6123
—Sine 0.8v FBFS 150K
5 en GND 2
0.3V =1L 9
PAD —
1.0V =H =
LDO 1000 mA R113
42.2K
Ger—ACCG lerometer
U62
2| e voD_lo}-8 - — <33
—31ne vop -2 €209
. c67
—4Ine 1
RSVD_VDD 10 nF A uF
5
—Ine 99
6 SPI_CS#
—Sine L L
A4 e B B
A5 e
T
17

WIFI

Blutooth

Radio Module

K12

MIELRXD' > 8 1p7 1xp  out
----- |

WIRCTXD > 91a7 rxp
WIEL_RTS >—10 |BT_RTS Out
WIRL CTSt 11 17 ¢rs

WIELIRQ# >33 | 1poy

-2 112C_sCL

-2 112C_SDA

—21GPIO_3

—=21GPIO_4

-2 1GPIO_17
—21GPIO_18
-2 1GPIO_19

-2 1GPI0_20

—— UART_TXD Out

——UART_RXD

CHIP_EN

RN61-C
47K

RN61-D
47K

RESET#

WIEL_32KHZI 20 1pve ok

VBAT 18

voD_1o}2 B3V

sD10_po 24— ] BRIZAL IS0

spI0_p1 25— ighi 5 Cs#

sDI10_D2 28— < ish1 73 Mosh

spio_p3 2

sp1o_cmb 22— SBI 3 TiK

SDIO_CLK 22

NCF—

NCF—
NCf—

NCF—

151
]
ISt

MODE_SDIO# Z———G

GND1

GND2

GND3

GND

GND

PAD

WIFI_MODULE_ATMEL_3000_ANT

°Option 1 =

Option 3 =

Technologic Systems

Date

Aug. 22, 2018

Title:

TS-7120

Rev: P1

Designer

Sheet 13 of 34




SuperCap 20 Second Power Hold

VA —— s MAIN 47V
( ) : | : f—— AN _MAIN_4.7V
EN_CHRG ———3| Supper Cap
SILAB_PWM————»| Charging t— SuperCap f——» SUP_CAP_PLUS
Circuit (20 sec.)
. J
POWER_FAIL
Super Cap AN_SUP CAP 1
Monitoring AN_SUP_CAP 2
AN_CHRG
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a8 [ D>—— E ¢

Power Input
Us2
FB30 D43 FB32 1uF Caps must be near U5x 6V - 60V 4 R193
BOOST
Y\ H - YV _ _ 7 P VIN 4 70hm
CN4 120 ohm 120 ohm g
EB31 60V C46 C43 P_VIN
8Vv-48vV | O F A cas \ i 100v 1o0v . T
120 ohm 1uF T\ TVsi4 |+ cs7 1lvein PHASE | 5.3V_A
— 100V -
GND | O : AN P B
FB14 D42 100V —— — L
3 ~ H., 56 BT S I6y 1 — - -
+ < 1¥PGE_PLUS 28V, - o
POE O £ t 1 swi2 — ' — —< 3 Al
4 60V - 31EN 4.7 uH
—_ O pa— swis
FB18 -
________ 15 14 R333 €292 c291 c293
CON4_0STOQ047501_BLACK — Y Y <__]'PQE_NEG_48VI NC —HeL sw AVAVAY, 4 (12887 . 47 uF 47 uF 47 uF
8.66K T °n
2
NC —— P_GOOD C262 Ra17 —— —— ——
20 - - -
C270 V_SNS | | 6.49K
I I 26 V DD 2.2 nF
1 uF 800 mV
R239 18 B[22
U_SONIC#
DNP | comp 2L
B v_DRV 8
27 { MopE R308 R55 R328
9 1.2K Dk
P_GND 237K
19
- SS p_GND L2 L ces3
- ___10uF
R208 25|, Lm P GND AL —1
82K €215 - 17 - p—
] AUF P_GND i S%gopF -
24 {r sw e T
R207 28 —
§ 8ok A_GND -
US4 — — A_GND 22 L
- R63 -
N-Channel 53.6K
LA 3 - REG_SW_6A_SIC462_SMT -
: — =
l l
7 €296
4 CAP 47 uF
159 ’ R74
RN64-D 1 uF Boost 240
uffer -——
5 L By Al >—
10 nF —
- — 3 GND
- D
|_
21 oN ono 2 G H_:Z:S Q15-B
5 \ |
6 : 5V Power |IIpUt
4
s =
FET_SW_CUR_LIMIT_TDFN8 - L
| RNeC , G||4— Q15-A -
{6 57 A B
47K 1 CN2 FB34
+H A IBVA
2 120 ohm
- CONN_PWR_2POS_5MM TVS37
_PWR_2POS_ FB33 \\
—4""‘] N\
5v
—_——— 120 oh
VCC ‘—<5 13.3VI ohm
R108 o R278 R150 L . I —
30 B3I AVaVaY AVaVaY : Dc <] ERGA_RESET!
115K 51 ’ p—
€250 . .
10 uF [ERGA_RELOADH [ > L
6 21 6o
D —
— -
ol kA %g Q14-A — NC7WZ14P6X_SC70
_________ 2
IDETECT_94_7120, s 3 6
1 D D
- —
] G||4— Q14-B 025-A — ¢
L H 2 :
= s S < B FESES Technologic Systems | Date Aug. 22, 2018
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USB Device Port and SiLab uC

Device

P4
Single
USB
15y
2|, )
s FRAME
D+
41 GND FRAME [-8

CONN_USB_B_RA_BLACK

Q19-B

D24
1< A
24 mA max load - -
SiLab 4.7V
] A . D25
u22 SiLabs s - ¢ ) AP LS
AuF 0w
’ ’ — VSR
7
5.25V Max PWR_IN 1 D26 R194 i
— = — =
TSR Q1 AR P | 4 - LK
0SB SAB PI [ >—— 4 1fusB DP 64 K 4 70hm 600 ohm
(SILAB 33!
-------- 5
1USB SILAB_MI [ >————{USB_DM
USB | D55l - Flash 2 RNS1D
______________ 4 5
1USB_ 5V_ DET) RN61-B iUs8 5V DET [ NN
- 47K 1.5K
I 8 | Use_VBUS ;
_______ WsB_SILAB_M [ >
po.0 2 COENSWEVE T :
A/D R39 WsB_SILAB_R[ >
e P0.1F—— < JiEN SILAB LED) 10.7K
BSUAB Tl [ D>———2 | DEBUG_CLK/RESET# 2 g
2=——<]16Ul_RESE]
Prog ram ------ P0.2 16UL_RESET, VsS4
iSiLAB DATI >——2%1pesuG pATA | A/D 003131 —
A/D *D0_P0.4 29— ] EN 25V RER 1 gm
R309 _ AUy e . J
|8-4§\ﬂ D 18 P2.0 RXDO_P0.5 29—<:| ISLLAB._EUSH_.SW#I [—_Dm
==== : 6
el 0.6 | 28— ] EPEA_RELCAD
2 ) 5
R49 -
Scale = 4.3% 10.7K — 1 -
P1.0-2— ]I L BAT, - 5
P11} U261l d 12C {
— AFE——Cuc 1 aK S@
pL2t-24 TOUCH TR 14
R60
i AVAVAY, . 17 fpo P1.3F28 'BOWER FAIL 3V TVS_USB2_NUP4114_SC88
53.6K
A/D RSP G
R112 LI—G o ]
= 4490 42.2K P14
A/D pLs L —— U CRADE | PWM
E— -
________ SILAB 3.3V!
== TXD | P1.62%——< ] ICONSOLE_RXD) E;I La l ) LI I ) 1A 33V i
330 Oo—A\WV\ KIS 337
42.2K 19 rom=c == sia 33 L __
RXD | P1.7—=———<] [CONSOLE_TXDi EN SILAB_LEDI[ >—
16 S
S | = 50% o P22 ‘ SiL_3.3V
cale = o 42.2K —O
BN SUP_CiRG [ O——2p2.3 6
REG_3.3V - - R73
l 240
c131
c195
S CE SRS T 14 1 uF 10 uF
AN_SUR_CAP_1! P2.4 2
________ ! LED1
AN SUR CAP 2! [ >—L3p2s PO.7_VREF |- 1 — sir Whey
- R282 1 Green
OB SOC AR [ >—221p26 T < JIEN 25V REF |
"""" L Pa0 2 bl us " - RTS8 TLRAL °
VDD ARM_CAP} [ >———==-1p2.7 1 cie3 €130 I 8
— GND 2 — 1uF O e
Y ———CJREF_.23M 1.5K
e | 2500 mv / RN28-A
SILAB_C8051F381_QFN32 - — — yAa
1
3 REF_AN431A_SOT23 =
A/D full scale = 2.50V
RN24-B
EANN——< ST
1.5K
| RN24A
NN <] 8ILAB PUSH SW#
1.5K
SW_PUSH_RT_TH —
RN62D .
4 NAAS ] AL ARSI Technologic Systems
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FPGA JTAG

e . Conn.

3
RN75-C RN75-D cNES
10K 10K
6 5
ERGAITAG_TMS! [ 2| JTAG_TMS
3avEE— <] 25\
IFPGA JTAG_TDI [ > 8 | ;Tac_TDI
[ERCAITAG_Tek [ >——4 mac_Tek
MSEL and JTAG must use 2.5V power
—T1ne
IFPGA JTAG. DG [ >———2HITAG_TDO
GND/BV |2
—2 I NC/TRST#
GND |2
19 cpu_ReseT# |

JTAG_10PIN_TC2050_SMT

Tag-Connect

: Cyclone
L 2 MB

RN3-A
< 'EpGA_SPI_MIS!

51
g RNTLA
——
s SPI Flash
10K
RN3-C
—E ANN——IFreA 38 AR
a7 c73 IFPGA_SPICLKI Uss
51
10 nF
_______________ 6 __
CRU_ACCESS_FPGA_FLASH# [ > LseL ax vec L8 — CLK vee BTG a0
us-C -
. . 5
MSEL2 high = Fast POR ) DIN_DQO c199
MIKRO SPI_CLK I 1 uF
R158 DCLK_B9 22 MIKRQ SPI_CLKI[ > A0 Py = )
P4 IMIKRO_SBI_MOSL [ >—2A1 POUT_DQ1
MSEL2_B3 84 ;
51 OUT 10_B9_ASDO 1], z1 o 5
B3RV >—s——30 WP#_DQ2 —
——————————— 14 -
A4 {EPGA_SPI_FLSH CS#A[ > A3 Lo RN3-D o
— IN 10_B9_DATAO z2 4 5 = m—— e | 7o HOLD# DQ3
R5 VVYV <:||EP_GA,5E|_M.(L°‘L 4
] MSEL1_B3 12 51 1 GND
c5 3 B0 Z3 ——————Oo|CS#
— 10_B9_NCSO
) 6 | gy R294
ne |3 NN\ FLASH_IS25LQ016B_2MB_SOIC8 -
_____ 10 15 475
L 35w >—'2MsELo_B3 W RV B2 OE#[0
T 13
” , RNC B3 GND 2 ——C[EFRGA_FLASH Cs#!
nSTATUS_B3 AVAVAY:
7 N I
10K 74LVC257_TSSOP16 - — < IERGA_SP1_CSH
RN71-D ES'IZS'B
________ U4 4
[ERGA_JTAG_TDI! [ D4 {1p1_pg CONF_DONE_B3 NN 5 —
10K
FPGA JTAG TMSI[ > ES f1ms_Bo
e it - RN75-A
ca ——
-------- = E4 NCONFIG_B9 AVAVAY: B3y .
IEPGA JIAG TDQI[ > TDO_B9 - =e
10K Estimated to be < 400 ms
Tt Tyt . E5
[ERGA JTAG_TCKI[ > TCK_B9 nCE B D3
to configure GX22 from SPI
~220 ALTERA_CYCLONE_IV_EP4CGX22CF19C8N_BANK7 ~——
2.0K
3
D
—
Q11-B
- o| K
-------- 5
EPGA RELOAD! e
4
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us-B
—_—
IEIMAD_00) N—A16 115 7 DiFFIO_T15n 10_B6_DIFFIO_R2p FE8 ¢ ]iSPI_FRAM CLK!
IEIM_AD 01] —B16 10_B7_DIFFIO_T15p 10_B6_DIFFIO_Rap FX8— ] '$pT_FRAN MOSH
IEIM_ADR_02) N——C17 115 B7 pLL4 CLKOUTP CLK6_B6_DIFFCLK_3N 18—« ISP FRAM MISO] FRAM
IEIM_AD 03] N—C18 116 7 RUP4 10_B6_DIFFIO_R6p H-l— <] 'SPi_ FRAM. ¢S4
IEIM_AD 04! — P14 |, 7 piFFI0_T17p 10_B6_DIFFIO_R6nDEV_OE -8« 'FRAN, Wp#
[EIM_AD_05] N—213 {10 g7 10_B6_DIFFIO_RANDEV_CLRn -EX8— ¢ ADC_MUX_SEL 0]
E I M 'EIV_AD 08! \—B18 10_B7_RDN4 10_B6_DIFFIO_R5n L(j IDAC_DATA|
IEIM_AD_07, p—C16 ] | E16 ] iSYS_RESE T
.-:- - ;_Z_:I » 10_B7_PLL4_CLKOUTn 10_B6_DIFFIO_R2n » :;Z—?—Rlzs,\-,lﬁg?a-n j on |y one true !
EIM_AD 08, N——=110_B7_DIFFIO_T10n 10_B5_DIFFIO_R8n |———<_ ] &BR _1eMHZ LU K
I n te rface LEL____TD__Q_%' — C14 10_B7_DIFFIO_T17n 10_B6_DIFFIO_R1n L(j ICRUBUSH_ SWih
EIMAD_ 10} N——C12 115 g7 DIFFIO_T14n 10_B4 VREFB4NO P12 (] XBEE TXDI
lEM_Ap 11 21315 g7 piFFIO_T11p 10_B4_ DIFFIO_B17n X4 WIFLTXD!
EIM_AD_ 120 M——2DL11 115 g7 DIFFIO_T12n 10_B7_DIFFIO_T10p
Same lEM_AD 13! N—B15 115 g7 DIFFIO_T16N 10_B3_DIFFIO_B11n
Bank EIVCAD 14) AL 6 &7 DiFFIO_T13n 10_B3_DIFFIO_B2p
EIM_AR_ 15 S35 |10 g7 DIFFIO_T16p 10_B6_DIFFIO_R7n
EMIRA[ >—L15 110 B7 DIFFIO_T19n CLK14_B4_DIFFCLK_6p DIO
EIM_BCLKI [ >—B22 1 ciKke B7 DIFFCLK 5p 10_B3_DIFFIO_B5n He ad er
10_B7_DIFFIO_T19p 10_B8_PLL2_CLKOUTn . . .
10_B7_VREFB7NO 10_B8_VREFBSNO Dl 0_15 IS MISSINg
10_B7_DIFFIO_T18p 10_B8_PLL2_CLKOUTp
EIM_WATAH[ >—=L12 {10 g7 DIFFIO_T12p 10_B8_DIFFIO_T2p
iEiM_Cs0# [ >—2 {10 B7_DIFFIO_T18n 10_B8_DIFFIO_Tin
WIKRO_SPI_NQS! [ >—T16 110 B4 _DIFFIO_B21p 10_B3
M | kr o _ _!NIUEB:Q:JZ‘AZME M 10_B4_DIFFIO_B18n 10_B8
WIKRQ SPI_CLKIi VY18 115 g4 pirFio_B20p 10_B8_DIFFIO_T2n IDMX_485_RXD 3Vl
SPI WIKRQ SBI_GS#1[ > —RL7 |15 g5 pirFio_R13p 10_B4_DIFFIO_B19p
MIKRQ_RESFT# [>—FR16 110 B5_DIFFIO_R14p 10_B3_DIFFIO_B3p_INIT_DONE RS _485
IMIKRO_INT, [ >——"R18 110 B4 DIFFIO_B16n 10_B3_DIFFIO_B4p
IKRO SBI_ISQ! [ >—NI5 115 Bs RuPs 10_B4_PLL3_CLKOUTp
Dau g hter iDC spi_cs# [ >—2 110 B8 DIFFIO_T8p 10_B3_PLLL_CLKOUTn
SPI 15¢ 581 7Mos1 [ >——LB1% {10 B8 pIFFIO_T7p CLK4_B5_DIFFCLK_2n Nim be Link
e spi_Cikl [ >—219 116 Bg DIFFIO_Ten 10_B3_DIFFIO_B1p_CRC_ERROR
EN DIG_IN.O 1 _ P18 \5 g5 pirrio Rizn 10_B5_DIFFIO_R11n
1ZG0RZ_ PHASE. 11 [ >—15110_B5_DIFFIO_R9p 10_B6_DIFFIO_R3n
ICPU_TOUCH_iRQ! D—m 10_B8_DIFFIO_T3p 10_B3_DIFFIO_B9n
8 O ENBLO LD [ >—L2110_B8_DIFFIO_Tép 10_B6_DIFFIO_R1p
318 11 k7_B6_DIFFCLK_3p 10_B8_CLKUSR GPS
I$$504265! — E"E’E\Z Di 10_B4_DIFFIO_B16p 10_B5_DIFFIO_R10n
EN POEA [ >—17110_B3 DIFFIO_B4n 10_B3_DIFFIO_B2n
DIO_FAULT# [ >—L18 110 B5 VREFBSNO 10_B3_DIFFIO_B10p
DAC ['I._D_AE__SELTC_ZE! [>——F516 110_B6_DIFFIO_RSp 10_B4_RUP2 B
IDAC cliq[ >——=C15 110 B6 VREFB6NO 10_B4_DIFFIO_B20n SH#)
_ RIO_ 6 Y9115 g3 pIFFIO_B7p CLK5_B5_DIFFCLK_2p KLY
CPU and SiLab 12C [ LIO08 ———Y7 115 B3 pIFFIO_B6p CLK15_B4_DIFFCLK_6n |{22 A/D
\EN_NIMBEL 3.3V! [ >—Y3 16 B4 DIFFIO_B12p 10_B3_DIFFIO_B8n H2— <] DIo_7!
EN_CAN XVR# [ —P16 |15 55 piFFio R14n 10_B3 VREFB3NOFRE— ] DIO_14)
AL 110 B7_DIFFIO_T13p 10_B3_DIFFIO_B11p [F-PAO— (] X EN. DX
DG DATA [ — Y15 115 g4 DiFFIO_B18p 10_85_DIFFIO_R13n 18— (] EN LS OUT_1I
MikroBus WIERIS V14 {16 B4_pIFFIo_B1Sp 10_B4fPI3 () XBEE_RXD!
SOCket {EN_ BK [T#4 [ >—=R2 110 B3_DIFFIO_BSp 10_B4_DIFFIO_Bl4p 22— (] @VEFI_:RZ_('% L
$$524265) [ >—Y15 116 B4 DIFFIO_B15n 10_B4_DIFFIO_B1an Y2 — EN_SD_CARD_3.3)
IAN_67_SEL D# 10_B4_DIFFIO_B21n 10_B5_DIFFIO_R9n L(j ¥QOKHZ_PHASE_Q!
EN_HS SW, M7 115 B3 _pIFFIO_BSp 10_B7_DIFFIO_T14p 222
C11 16 B8 DIFFIO_Top 10_p5_RON3 N6 ENDIGIN_2_ 3 STC DIO
G10 1 ¢ K11 B8A_DIFFCLK_4p_REFCLK1p CLK8_B7_DIFFCLK_5n =212
L9 1 ¢LK10_B8A_DIFFCLK_4n_REFCLK1n 10_B5_DIFFI0_Rep |18 ] EN ADG Y MUX#
sl XBEE_USB! D# 10_B4_DIFFIO_B19n 10_B4_DIFFIO_B17p L(j VIFI_RESET#
EN LS OUT O [y —L15 fy5 g 10_B3_DIFFIO_B7n |8 — (] D10 B!
N WIET_PWRi M 10_B4_DIFFIO_B12n 10_B4_PLL3_CLKOUTn L(j DIGIINTL
'FpGA_sPl Sl Cs# [ >——— A18 1465 B7 DIFFIO_T11n 10_B8_DIFFIO_Ton|-C10 ) DC_SPI_MISQ!
OIO 1IN [ MI6 115 gs pifrio R11p 10_84_RDN2 |- TL5 ] WIFLCTS!
E iEPGA_IRGIL >—237 110 B6_DIFFIO_R3p 10_B8_DIFFIO_T5p 22 < JEE Tk
IADC_CS# D& 10_B5_DIFFIO_R12p 10_B8_DIFFIO_T7n B9 < 11D CME
IGYRO_INTI [ >——2810_B8_DIFFIO_T1p 10_B8_DIFFIO_T4n -2 <_Jisb Dol
\PWM_CL TX0l [ —H16 15 gg 10_B8_DIFFIO_T6n |2 &L DT S D C ard
EN_USB 5V [>—FR58110_B3_DIFFIO_B1n_NCEO 10_B8_DIFFIO_T4p |-EL <] sb b2
D04 [ >—— V9 {15 g3 pIFFIO_B9p 10_B8_DIFFIO_T5n 28 < ]1Sb_D3I
PWM_CL TXL [ — 316 115 g6 piFrio_R7p 10_88 DIFFIO_TanF&— ¢ ]iSD CARD_DET#
'EN_NIMBELC 4V > —Y10 15 53 piFrio_pion 10_B3_DIFFIO_B3n F2— < |!Ch_RESETA
X EN 485 > —T11 15 4 piFFio_p13n 10_B3_DIFFIO_B6n F— < ]IEPGA SILAB. CLKZ )
EPGA RESETI [ > 110_B3_PLL1_CLKOUTP 10_B4_DIFFIO_B13p FRLL | BILAR. DAT, SiLab P rog.
IFPGA_CLK MI [ > M9 ] cLk12_B3A_DIFFCLK_7p_REFCLKOp 10_B5_DIFFIO_R10p FNLL <] 'CPU_RESET!
IFPGA CLK PI[_> M10 | ¢ k13 B3A_DIFFCLK_7n_REFCLKON
5 RN30-C
ALTERA_CYCLONE_IV_EP4CGX22CF19C8N_BANK7 l /\{\S/K\’

Res. Straps
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FPGA Stuff
CN99

Factory Programing Interface

CN99

f Edge Conn.

B3y > —

AL fGND

2 1 A2
WUSB_CNO9 P;[ >——————5USB_DAT_P

RN66-A RN6G6-B T A3
47K 47K 1JSB CN9Y M! [ >—————"qUSB_DAT_M
! 1UsB BOOTH [ >4 Use_BooT#

= VV\=

™ O— A5 e

EPGA SPMasT [ O——28 1 rpea_spi_mos!
C183 |m = ——— A7
1uF 'FPGA_sPI_MISOI[_>————"{FPGA_SPI_MISO

1EbGA. FLASH Goml >——28 1 FpGA_FLASH_Cs#

Bottom

iEPGA Pl ceril >—— A9 1rpga spi_cs#

IEPGA RELOADH [ CPU_RESET#
RN1SD ALl | SENSE_SBC
AN .
3.3K

BRU >—2 sy

—NC

e 3 BAT L >——B3112¢ DAT

1263 Tiq [ o—24H12c_cik

[l n B5
IFRGA_SPI_CLK{[ >——FPGA_SPI_CLK
r -
B3V Al D—% 5V_A

Top

SILAR DAT' [ >——57{sILAB_DATA

STOAR G [ 28 siae_cik

\FPGA._FLASH SELECT [ >———L%{FpGA_FLASH_SEL

Bav AL O—=20 sy A

CON22_EDGE_PCIE_94_7120

Technologic Systems | Date Aug. 22, 2018

Title: TS-7120

Rev: P1 Designer Sheet 19 of 34




ST

Micro RTC

u10
RC TR > 6 scL L
...... . 5 vee B3
U2C_1 DATI[ > SDA
BAT -
l i
XIN c125
10 uF
v2
21 xout GND
il M la
1|
12 pF M41T00S_RTC_SOIC8 —
_2| 13 -

XTAL_32KHZ_SMT

D27

i

K13

{[i==

w
IN

R280
475

Push-Push

€169
| |
K7 ]|
.1 uF
D——7 DATA_0 vop |4
> — 8 1paTA 1 SW_DET F2—— <] 1S, CARD_DET#!

DDA > — LipaTA 2 GND‘—4,
= FRM1 {20

B0 D3I >——2{DATA 3
FRM2 |21
e 12
iSp_cun! [ >——=2{commanp FRM3
FRM4 |22
BRXK [ DO—cw w L
ALIGNL S T
ALIGN2 2

CONN_MICRO_SD_PUSH_PUSH_OST_SMT

Micro SD Card Socket

Technologic Systems

Date Aug. 22, 2018

Title:

TS-7120

Rev:

P1

Designer

Sheet 21 of 34




STC High-Side Switch

PF3
A o>—— \_
1000 mA 7 6
47K
47K
RN68-B RNES-C
2 3
1
Falm
. RN68-D . i
47K

Crypto Authentication

RNG68-A

47K

Q36
} 60V

u66

A AK [ >———58112c cik

N2C 3 DA [ >——3112¢ DAT

vee2 - A
i C225
.1 uF
4

w ﬂ

CRYPTO_KEY_ATSHA204_TSSOP8

POE_PIUS 48Vi[ >

POE PSE

, RNBLC RN81-B RNBL-A
10K 10K 10K
4V typ
2
Q35 4 \—\ TVS13
1| uss 1 k 48v
R87
25.5K
/__/ 3
2 | 2500 mv / X
R114 c227
M 3| REF_AN431A_SOT23 T
16V
e 1
\POE_NEG_48Vi < J\PQE_NEG_48Vi
-------- h |
OPT1 5 mA IPQE_PLUS 48Vi [ >—
33V
'"D—l_l 4 —_ ors POE_POS
u3s /\/
R59 }
1000 mA
----- 2
IEN_POEHA[ > AVAVAY 3 c238
1.2K
Llzay v_agv |28 T— AuF
100V
OPTO_LTV-357_SMT 27 N
- - 24 nek2 L cosr —\ TVsil
SHUT_DN# —— 1uF AS 48v
100V
——< 1 1pQE_NEG_48\1
<] IEUSED. PQE_48U1
2 | RESET#
R160
3| 1oe oLk DRAIN_1 18 214
4 — D D
—\ TVS12 —— €235 51
\—] S . Q40
ZS a8V Au RN81-D 12C_DAT_IN -
100V 10K
—5{12¢c_pAT out eATE 1117 1 o\J} ]
5 — 100V
—Sfint# 3| ®
______ R161
\POE 3 NEG! [ > 23 R261
% A3 15
o SENSE_1
——A_IN 22
4
A 26 15 our
Q41 R259
—B| . 250 mohm
P e S . Tricky Layout
100V | _ KEL_SENS_A
s|, 10 | GATE 3
R264 8 1SENSE 3 DRAIN_ 2 20
Y A3 1pRAIN_4
21
14 GATE 212+
R258§ ——GATE_4
250 mohm 12
SENSE_4
. _ 19
Tricky Layout " SENSE_2
KEL_SENS_B
7 b GND A_GND 22

TPS23861PWR_SMT
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NimbeLink and NimbeLink 4V
SD Card Sw. 3.3V Switched Power

Mikro Bus
Socket

WA [ >—o G A
CN12
c228
| | C160
u30 ust | . sv ) Ew 3w
!L L|JF I I :M].KBQ_.SE'_QS.#I >—3 |SPI_Cs#
- 6 1vop DRAIN_1 |2 Ci33vi é L uF & {vop DRAIN_1 | 33VH—— < B33V
- MIKRQ SPIZGIKIi > — 41
__________ | s . S , RS ] I SPI_CLK
IEN_SD CARD 3.3Vi[ > AN 3 EN_FETL SOURCE_1 1SD_CARD_3.3V, IEN NIMBEL 4V [ > AVAVAY 8 {EN FETL SOURCE_1 ) INIMBEL_5V,
47K 47K R =T T |
IMIKRQ SPI_MISQ! > 5 fsp miso
RN6S-A 4 RNGS-C R54
I—EUI_M_BEL__S_'S_\/JI |:> T /\/\/\I 2 EN_FET2 DRAIN_2 L /\/\/\I : EN_FET2 DRAIN_2 L IMIKRO SPI MOSI! D_—G SPI MOSI AN L /\/\/\/ <:| !MI_K_RQ_AM
47K 47K SEEEsEsm - 10.7K
2 7 8 IS IVBEL "5 3y 1 ! 7 8
GND SOURCE_2 [——<__]INIMBEL_3.3V; GND SOURCE_2 16 R —— .
RN12-B rRN12-A | | =t 13 PWM |-2——_] IMIKRO PWM, Ra6 —L_ca19
3.3K 3.3K WARTZ TXP} [ >———"{ UART_DIN o
— SLG_DUAL_FET_SW_SMT8 — SLG_DUAL_FET_SW_SMT8 o T \ Y T :
7 : . - UARTZ RXP) [ >——="-{ UART_DOUT INT L5 ] IMIKRO_INT!
— — RESET# F2—— <] MIKRQ_RESET#!
IMIKRQ T2 0ATI [ > L 12c_pata
BIES TEGR 24 12¢_cix ool
6 5 oND 2
RN76-C RN76-D
10K 10K 1
MIKROBUS_SOCKET_TH —
3 4 -
E-S-' S CN12A

MIKRO_SOCKET_TH_2ND

NimbeLink or Xbee USB OTG MUX
Modem Socket To Xbee or CN99 Boot

—< ] INIMBEL_3.3V} u28 S R
1
Silicon A Q IUSE_CNog Wi
CN20 S5 DTGP ] 2o+ 18
3.3V or 4V D6 D18 WUSB_OTG P D—_O—T?— 8| 11
.3Vor4vy P D8 e
[ vee L - < )'NIMBEL V! | C_J.USA. XBFE A1
XBEE_TXDI 3 7
BEE_TXD [ >———=DIN 3.0 to 5.5V | Ale ——<__]\USB_XBEE M
______ ) . N p- | &
WBFE_RXDI 2 {pour €290 0SE_QTe M [ >—3+—o0—— 5 TVS6
47 uF ? 10
clewo o
R - 14 Pty | 1
XBFE_CTs#l[— 12| — BavI[ >——Ft—o0—— UsB CN99 Mi[ >
XBEE_CTs#! CTS# Output o7& NC - L D118 ieeEe VAL ! i ] Et
RN27-C -
R283 Apc 1% NC 1088 BOOTH [ O—ANN— 5 IseL_ns 6 oo e "
R 14 _ WSB_BOQT#, = 15 10K <] IUSB.CN99 Py
I 1 =
B3vi[ > AVaVaY VREF 1.5K oler oo BS RN76-A 5 < 5
475 13 vee |8 ]33V A
ouput viso== NC — 4Amm max under B .
[ ::l rm—=n
o > RN76-B - _4] PW_SEL GND 1 _ [__Dm 1SW_3V|
—5 fResET# 0 gavl > A" GND |2 c138 4 USE_XEFEM [ > 8
Input DTR# 10K — ]
— .1 uF
Input  RTS# |28 USB_SW_TS3USB3200_QFN16  ~ 4 RS =m o
________ ——<_J{USB XBEE P
P . 6 IEN_XBEE_USBI[ >————
XBEE_VBUSI[ >———{V_UsB PWR_ON# |20 — TVS_USB2_NUP4114_SC88
GND 2
10
0S8 XBEE M} [ >——2 usB_D- GND
______ 11
UsB_ XBEE B[ >——"{usB D+ GND
GND L2

NIMBELINK_SKYWIRE_SOCKET_TH —

CN20A
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SMT RA LEDs

>

151

LED3
Y
1

Green

R136
140

LED4

A SV

Red

R137
140

\EN_RED_LED# [ >

Telit SL869
GPS Radio

RF Conn.
RA RMA

K14
12 CN14
1 GND
—L{can_Tx N T? R107 T? 3o
S
—2{CAN_RX RF_IN | | ’\/3\0/\/ | z
10
GND 27 pF 27 pF —
ELE =1 |
2 17 s
15 NC =+ — R130 R131 L5 L —J
A5 fexe NG L6 - 140 140 °Option 1 =
4 8 27 nH —
—A L exT INT N - FB20 B
re=—=a spalE -
GRS PPSIT > — 314 pps out 600 ohm
_____ 7
GBS RXDI [ > —20 VDD_USB |- —
g RNITA > out 5 1 cs6
r====s 21 use_PF2— S
GPS_ TXDI [ VAVAVA RX IN - g 27 pF
3.3K USB_ M|—
Q34 VBATT |22 -
FB21 9 fvee IN
== 2 m_ﬁj 3 - PF2
B3V [ 2 2 A GND 22 e
N _ 600 ohm ‘ 23 vee_IN 04 SW_EV > /\/
GND
1(® 63 200 mA
mA typ. L c107 c198 L
R s RADIO_GPS_SL869 —
°Option 1 =
s — —
i - -
Im'I
1
10
Io:
1
12
uUs6
-------- 1
ISPI_FRAM_CLK, D—G‘ _———
LSPI_FRAM CLK, CLK veel8 ek
ISPI_FRAM_MOSH > 5 1p)y
T, HOLD# jol—
ISPI_FRAM_MISOI > 2 {poyr
1 coos
. 1uF
IERANM_WRH > 3| wpy
SILAR_ & D [ >—
-------- 1
1SP1_FRAM_CS# > — Lol con GND 2
3 4 FRAM_SPI_4KBIT_FM25L04_3.3V_SOIC8 -
° H —
RN24-C RN24-D Option 3 =
1.5K 1.5K
¥ 2K Bytes
2
LED2
Y. Blue LED
1 Blue
08-8 5
|_
_______ 5
ENCBLULEDI s
4
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1USB” HUB_24MHZ!

USB2 Hub

iUSE_ HOST I O—21{usB_up+

RN16-A

U1l

—— VBUS_DET

—210V_CUR1

—L{ov_CuR2

—210V_CUR3

—<={ov_Ccurs

st M [ Oo——3% uss_up-

—— SUSPEND

22

RESET#

il

C50
| |

1/\/\/\/8

3.3K

25

SDA

C51

100 pF

24

CNFIG_1

R269

287K

32

33

scL CFG_O

XTAL_OUT

100 pF

14

XTAL_IN

C267
1 uF

34

CORE_FILT

L C210

.1 uF

35

PLL_FILT

R242
6.04K

R243
6.04K

>R_BIAS

VDD
VDD
VDD
VDD
VDD

VDD

USB_DN1-

USB_DN1+

USB_DN2-

USB_DN2+

USB_DN3-

USB_DN3+

USB_DN4-

USB_DN4+

PRT_PWR1
PRT_PWR2
PRT_PWR3

PRT_PWR4

TEST

GND_PAD

USB2514_QFN36

5
10
C194

15

23

29 —

36 -
] {USB DNI_M
2 'USE NI R

3 re——— = ]
< JUsB DN2_M!
4 ]lUSB DNZ R
o] WUsB DN4_M!
] USETONG P

8 ——————
=< ] USE DN3_M!

9 ——————
= ]\USR_DN3 P

12

16

18

20

11

37

J» c212 J» c213
A uF -1 uF

Dual USB Conn.

Dual USB Conn.

Internal USB

Daughter Card

Eth PHY and
USB Switched Power

u29

[
AUF 6 lvbp DRAIN_1FA— <153V A

SOURCE_1>—< ]'UsR HOST.5v]

EN_FET1

4
, RN62B
P AVAVAY, 2 1EN_FET2 DRAIN_2H—— ] 53¢
5

7 {6ND SOURCE_2 F— I ETL B4

- — SLG_DUAL_FET_SW_SMT8

EN_ETH PHY_PWRy [ >——

Rise time of both outputs

measured at —1V/ms

Dual Host

USB 2.0

2
FB17 Dual A
10sB HosT svil> — USB 2.0
5 lvBus
_______ 6
WSR_DNI_MI[ > ; DAT- TOp
WUsB_DNI_PI[> DAT+
8 {6ND
FRAME 2
1
_______ 5 VBUS FRAME |10
IUSE_ DNz M > DAT- n
s DN2 PI[ > 3 | pat+ FRAME
4 1 GND FRAME 2
TVS8
gm CONN_USB_2_DUAL_RA
L p—
[ l;; [; 6
mn
2 N 5 e
1 =
- , [ E t[ L
[; ; [; 4

TVS_USB2_NUP4114_SC88

Internal

Host

SB

CN7
Dual A
UsSB 2.0
USH_AGST 3% [ >——>veus
s 6
1USB_DN4_m! DAT-
| ———— 1 7 Top
\USB DN4_P! | DAT+
8 1 GND
FRAME 9
1
— 5 VBUS FRAME 10
—— DAT- 11
3 DAT+ FRAME
—AGND FRAME 12

CONN_USB_2_DUAL_RA —
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RS-232 Transceilver
. RS-485 Drivers

u20 [ 1 RN77-A 8
l NN : < JBW_5\

202 — 10K
11
c201 T O < T N P S
A Vee P oo c205 3 : ———— < ]iRs485 LS|
1u
c1+ . RN25-C RN25-D
.1 uF
v |13 AU u24 I ; 1.5K § 1.5K
14, . R145
_ L c200 IXD_485[ > 4 1 1xp vee -8 - 6 5 AVAVAY:
< — — | 15 V- [RXD_485_5) i L e
- .1 uF c2+ IRXD_485 5Vi[ > RXD X4 L8
16 | oo 3TN N . R144
re— oo 7 2 1Ay T | T EN 485! >——=-——20|RXEN#  GND |2 2 2 60-4
UARTS TxXD!I[ > [0 RSZZ. 05 To CN32 DCEN 485, j . .
RN25-A RN25-B
------------- SP485EEN_SOIC —
WART2 TXDI[ > 6 {}c 3 < ]IR§-232_TXD2! To COM Header - - § 1.5K ; 1.5K TVS30 Tvs3l O
Term
usl Pom e 20 1 1=5m5 =05 | ! 2 6v oV Q
UART4 also goes UART3 TXD![ > @c <_]IRs-232_TXD3 To DMX RJ45
= 1
DIR U [ [ O S e e
vee 20 I to OBD Controller UARTZ TXoi [ >—2L o128 72 B¢ To CN17 = =
1958 3.3 WART4 TXDI = e
— 9 1 1 <] IRS485 MINUS
AT R >—2{m e[ o — <R
UARTZ DI D>——3Ha2  s2[f 5 4 B . - )
he T B " 4 16— Dk 3RO ¥ 0@ < 'Rs-232_RXD2
IDMX 485 RXD_3Vi[_ >——A3 B3I|—>—=< IDMX_485_RX_5V,
WO >— 51 e 5 BGURSEG 26 o — < S22 R
ICANI_RXD_aVi[>—— s B5 [-24—— ] [RXD_CANI_5\Vi - 93 e
o RS g 7 18 TR ” o<&4 73RO -
[CANZ_RXD_3Vj[__>——A6 B6 [—>—<__] RXD_CAN2 5V . - o,
P 8 12 19 18 NV <_JswW_sv,
WART3 RXD 3Vl [ >——4A7 B7 0@, o)< .
9 —— <] 'DMX_DATA_PLUS,
A8 Bs|-LL ey 24 5 === c224 4 3
10 ISW_5v,[ >—=+EN_RX SD# jlo22——<__1ISW_5V
GND a7 1 uF RN32-D RN32-C R146
8 GND 1.5K 1.5K
74LVC245_TSSOP20 | e _ o
RN27-A L SP213_S0IC28 |10 O FESEE O 4o veels — 5 6 .
1.5K -
————————— 1 1
1 — IDMX_485_RX_5V, RXD X+ -8
8 fxEN 7 e
WART4 RXD 3V [ >—— x-lo : NN
60.4
X EN DMXI[ >——=——20RXEN#  GND Si ; 8 2 2
RN32-B RN32-A
SP485EEN_SOIC = RILS: ; RILS: Tvsa2 Tvsa3
I e a.d e r 2 1 6V 6V <] DWX_DATA_MINGS;
HD10 p— p—
1 1
1
—Ll1x+_(bcD)
—5 f1x- (DsR) — -
CAN 27H, D—“‘ RX+_CANH_(DTR)
CA S D >——21RX-_CANL_(RI)
P ———— I 3|
R 232_TXp2l O——3 ™0 NG 1o
7 -
—rTs
— Term
- - <] 8W_5,
HD_COM_2X5_2.54MM
R142 R143
us8 —L c208 NV NN O O
_ 60.4 60.4
.1 uF
-— e e e e e e e e e e e e e e e e e e e e e e e e e IEN_CAN. XVR# [ >——8 lenw vee k2
e I LAY i | 1 A N R S 7=y e 1
I CSTER CAN 17xD [ >———117xD CANH C JiCAN. T H,
o b 4 6 P ————
[ >——RXD CANL < JiICAN 1 L
R140 R141 I RXD_CAN1_5V| \CAl \
I 1 c1e1
us9 77 S04 S04 | 2 VREF GND -2 N
I 1uF 2 1 2
-------- b 8 3
IEN CAN XVR# [ >——————EN# vce TJA1040_SOIC8 RN18-A RN18-B TVS18
- 3.3K
— 3.3K
| CANZHB Dm0 cAnHEL ALz T, | 8 7 24V
| RX. CANZ B3 [ > RxD CANL[-2 AN 2,
5 2 I 3
I VREF GND 3 4 NUP2105L_SOT23
1 2 I 207
TJAL040_SOIC8 RN21-C RN21-D TVS17
I — 3.3k 3.3k A uF —
| 6 ° 24v I
| - | No Chrg Jumper
RN21-A RN21-B
I . ) c141
VVN VVN AUF — |
3.3K 3.3k . - , RN27-B I
| | O O AVAVAY <] XD 485
1.5K .
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Analog Inputs 0-3 --= 0-25 mA or 0-5V
Analog Inputs 4-5 --= 0-10V

HART compatible 4-20 mA HART compatible 4-20 mA

147 mV DC at O mA 147 mV DC at O mA

0-24 mA 4.07V DC @ 20 mA 4.07v DC @ 20 mA
4.66V DC @ 23 mA

or 0-5V ] — 4.66V DC @ 23 mA ] —
_ 500 mV p-p for tones 500 mV p-p for tones
or Dig. Input 3 e
Dry Contact compatible
AT BRT >
L Co96 -1 C95
H H . 2.2uF . 2.2uF
Input impedance is A ;TSSO A ;5532
196 Ohm DC 12V R313 L 12v R314 L
163 Ohms AC §R286 /\E‘)/}Q/K\I i GIADQQI §R288 /\6/>9/K\I i GIADQLI
475 475
VY R251 T R223 PR N R253 —— C168 s
R285 100 Tt §Z.OK g Ro87 100 . AuF ;;.202;1 g
DA AL O>—AAN DAC B >—ANN
3 Vp-p needed at DAC_A ” e " | coss
12 KHz corner . 47nF « 17 KHz corner . 12 KHz corner — 47n « 17 KHz corner . 5 2 KHz corner
to get 500 mV p-p at TVS > )

- 5.2 KHz corner -
— — D = —

V ,le H—ES Q29-A . H—:Z:S 020-8 V ,le H—ES Q28-A . H—:Z:S 0268
H S 5 \ |1 H S 5 \ |

LT s LT s
1 LT~ 1 LT3

1 uF forms high pass U VA
- corner at 140 Hz ENCLO [ >— \V4 BRI V4

Only one true

Only one true

'FI-I'l
lZI
=H
@)
=1
=
S|
=1
fm
lZ
9
I}
=
o
el

10.7K par 200 par 950 = 163 ohms

uas

vee P——C 153w

ENDIG.IN_ T[> L D@ & ENCLO 1|
HART Protocol = Bell 202 sz —2 >

— NC7WZz14P6X_SC70

GND

Half Duplex 1200 baud

FSK, 1200 Hz = Mark
2200 Hz = Space
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HART 2 & 3

HART compatible 4-20 mA
107V DC @ 20 A HART compatible 4-20 mA

4.07v DC @ 20 mA
4.66V DC @ 23 mA

§R321 4.07V DC @ 20 mA
| l 4.66V DC @ 23 mA

I=1
Z]
ol

ISt

500 mV p-p for tones

IHART 2I[ > i
R319
c8s 6.49K
414, 2.2UF
R254
/ZS/TVSZ6 ? 100

S ) »
—— e

|
HART 3! >
12v fia
R318
IADC_2i
6.49K e o7
5330 - 2.2uF
v TVS23 R256
R255 C220 4.7nF
AuF R225 -
100
R289 2.0K 12v
'_BA-C:Q [ /\/\/\I R320 o
475 ’ AVAVAY, ’ <_J1ADC 3!
R292 6.49K
R257 C221 ce2

Jf C284
47 nF
6 3 5.2 KHz corner
D D 100 .1 uF R226
|_ e R291 2.0K

) s Gp@ DV | !
5
s H
1

AN

a LT v J»CZBS
) 47 nf « 17 KHz corner 5 2 KH
\V4 12.2 KHz corne@ T 2 5.2 KHz comer
------- [
F__LE&:SL-:Z:E: v 2 H_} Q26-A G H—} Q26-B
ENDIG IN2 3[ > ] 1
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