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MOUNT FOR ORD-LOC BATTERY VERSION (DNP FOR HAZ-LOC DNP)
VBAT VSCAP
VBAT RELEASED
L5
0 C46 T T T T T T T !
0.1UF us VBATLIM ‘ VMCU |
= 5 éf | R294 é} |
IN out |
EN_VBATLIM l | RS | i
5 EN icio789 ca3 | |
GND NC 1UF
S oET— I ! MOUNT OPTION TO BY-PASS U8 [
- = : SWITCHING REGULATOR CIRCUIT: |
| WHEN U5 IS MOUNTED WITH3.3VOR |
| LOWER OUTPUT PART AND U8 (AND |
| RELATED CIRCUIT) IS DNP, MOUNT |
| R294. |
,,,,,,,,,,,,,,,,,,,, |
—
MOUNT FOR HAZ-LOC BATTERY VERSION (DNP FOR ORD-LOC DNP)  wasL3 VSCAP VBATLIM
FB2 D9 7
RIS f
VBATSCAP 1 2 1 2
TW» I0_DET  pg2 sc o t ?ﬁj M
BLM31PG121SN1 VCUG060075L1 o
VMCU VBR | )
DNP
D8 ’V MAIN POWER INPUT FROM BATTERY PACK
e
VBR Battery Pack | Isolation of v-divider !
Connector VBAT | Q18 resistor load when |
| S12307BDS battery voltage not |
gz; J3 m T | m being measured. |
NOTE: FW will enable | |
internal pull-up resister when 1 1 was L4 3 ’—E 2 ] 2 m 3 VBATGATED |
» =50 reading input. 5|2 FB3 QI | KiJ | need to change R25 to 226k.
3 IN5_V — 3 VBATORD 1 2 VBATFLT
3 — N > INS_MON_V  pg2 3 S12305DS Rae RS 1 3 ! N
NE 020 High level switch START B BLM3IPG121SN1 Ra4 Both mounted = Test load 1285mA at3.6V  3/AW aw | !
€L 9 _ One mounted = Test load 64mA at 3.6V 5% 5% | |
e = s1 NOTE: External pull-up resistor 515 pai D14 590K - |
DNP is not required. Internal pull-up — « SCAP_EN pg2 £ ! |
DNP o TL3320AF160Q in MCU. SEE NOTE O P9 g & ; |
= o o
1 2 3 = | [
VBR D NRST pg2 4.18mm (0.165") V5.5MLA0603 > = Q9 o | |
Slngl_e Row o 2N7002L o1 | L !
R53 NOTE: FW will enable Terminal, Right = 1 :} ! : !
DNP internal pull-up resister when ), V5-5MLA0G03 Angle, 4 Circuits pg2 BAT_TEST - zxme1N02F | |
reading input. RE4 o | !
NOTE: 100K | VBAT_MON =1.77V FOR CR123A BATTERY PACK |
N4V R52 FOR HAZ-LOC, MOUNT IPBT-104-H1-T-S-RA (61031401) IN PIN LOCATIONS 1 THRU 4. | =1.03V FOR Li-SOCL2 BATTERY PACK J
= PR > INA_MON_V  pg2 FOR ORD-LOC, MOUNT IPBT-103-H1-T-S-RA (61028102) IN PIN LOCATION 3 THRU 5. 1 = T TS — oo -—-— J
- b2 o ~ “
Reed switch input o
DNP [inventory request / Call S123078DS
o Activation] VouT VOUT_TEMP POWER FOR SENSORS (VOUT) AND RZSESZ B
L ¢ 5 ‘ 3 4 INPUT VOLTAGE FROM 3.6 TO 10V w
- I VSENSE_SRC L D
R291 ) ———
100K -
. 1 3 g
P - O
TPSPGATET o5 o ~ can 22UH = 2 OUTPUT VOLTAGE 5V TO 24V vout
025 o D26 7 2 Q10
10K N 47UF af C60 n D15 4 BDP947 R70
CMZ5342B (6.8V) | CMZ5342B (6.8V) us = L, vouT! 2" voutcl R8O
N o o L s 4 OUTIS Iz Q! SVOUT_MON  pg2
2 L ) VIN sw MBRA140T3 s N -
= = = P — 50 o ~ 100K :
> (place near U6) > g 3
VOUT_TEMP = comP = GND 2.2UF D18 D19 R66
R22 TPSCTRLBAST ) L - _ riz 3 & CMZ53608B (25V) | CMZ5360B (25V)
R34 pg2 SENSOR_EN_TEMP 5 , |eFos pg2 SINGLEWIRE_PROG ' ook O ™| TPS61170DRV - - 768K
- &
10.0K VIN_MON = VIN x 100K / (100K + 165K) T 2n7002L - 1 H = = L
R6L VIN'=5 --> VIN_MON = 1.887V ~ F N ~ _Lcar L 1.00K BDP947 = =
IN3 V = - 19
- K IN3_MON_V  pg2 D27 o D28 ol DNP DNPfor ORD Location Q
N2 V R78 CMZ5335B (3.9v) | CMZ5335B (3.9V)
A cag
K > IN2_MON_V  pg2 1 - =
NL vV R29 = L L 022UF
= > INL_MON_V  pg2 N -
185) _MON_V"pg (place near U6)
- -
D16 D13 i
R33 b1z R60 R77 DNP for ORD Location
100K 100K R28 L
10.0K V5.5MLA0B03 V5.5MLA0B03 @ 100K = -
V14MLA0603 H
= o = = H
: : Ordinary Sensor Interface
VOUT_S1 Q7 Q13
- VOUT_S2
P2 P4 S12307BDS VOUT S1 S12307BDS B
N CL vouT vouT
VIN = iLoop x (1/(1/147+1/(100K+100K))x100K/(100K+100K)) = iLoop x 73.45 N i NGV o 2 2 ‘ 3 zr 2 2 ‘ 3
iLoop = 25mA --> VIN = 1.836V weel |, 3 VOUT_S2 Y10 a26Ase0 -+ -
iLoop = 20mA --> VIN = 1.470V f o R290 R289
iLoop = 4mA -->VIN = 0.294V 4
ey fo Sl MNLV il = 100K - 100K -
R79 u9
L VC060326A580 TPSPGATE2
IN2_CL = TPSPGATE1
A - 5 IN2_MON CL  p2 EDGECONSminu2&4 EDGECONS o SPG a2 R71
D17 R48 100K Ro7 SIDE A (TOP) SIDE B (BOTTOM) L rat Lo R72 1.0K
147 L ) 20.0K
V5.5MLA0603 100K N 20.0K B o R
o ISafe Barrier Board Interface B 5
ol TPSPCTRL2 S|
T voutst DNP for ORD Location TPSPCTRLL z o
7 1 R62 ” 2 SENSOR_EN_2 AN 2 2 ¥ Q15 : )
1 pg _EN_ PF—K
R74 IN2_MON_V 2 pg2 SENSOR_EN_1 14 ko5 BCW31 1 |HqF QL6 <Variant Name>
INL_CL INL_MON_CL  pg2 —— 2 Q 1 |HqFQ - HanroozL 5
» IN2_CL 3, BCW3L T an70020 o CAD, GENERATED ORAWING | 3 # TEL LIL AR 200 SOUTH WACKER DRIVE
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° VBATLIM REV | ZONE ECO DESCRIPTION BY DATE
<] VMCUADC vmcu XA INITIAL -- EPO M |osr20/14]
IS [VIN: 2.2V TO 5.5V] L6
5,' LCSB LCSS us VREG McU 1 2 XB See Change History Page M| xoeixx
Q 7
@ 100UF 10UF RS54 RS9 Llvin sw |2 SW_MCU_REG 1 ?gfsﬁ 2 ECSII RZ BLM1BPG121SN1D _ SN189 | See Change History Page ™ [oar7i14
M -
= 200K 200K Ly en vour 2 Taour —=cu L0
- VOUT_MCU_REG = T o0 T 0F
VSEL1 11 7 .
S VSELL PG [ VMcU N RELEASED
VSEL2 10
VSEL2 crrL kA
VSEL3 9 vseLs ol .
VSEL4 8, yseLa s
3 = Ul
GND +
RS5 ¢ R56
[ PAD 10UF c31_ C23 €37 C27
200K $ 200K s TPS62740DSST 10V 0.1UF 0.1UF O1UF 0.1UF ~
= = ) Power Up Default C30 C29 C24  C38
Setoutppmo 2.3V 01UF 01UF 01UF 0.1UF SPARE_PH1
SPARE_PHO
VREG = SPARE_PH2
R293 BOOTO TT
0
u1L VW'[%AN RO
4 1 10.0K S o o b=} u3
IN o oouT T Y o/o3 oo s o 5 8 o 3
3 oo 6 c62 €53 = A4 g Mg S i s 5 2 8 H1
pg2 WLAN_PWR_EN_H»——=H ON/OFF Z Z NCf~— 0.1UF 10UF - BOOT0 Y o aooaggaqg 8 o 3 o o < PCO-ADC_IN10 RADIO_CURRENT
S NRST H2 S 29028998 > > () O 32 VBAT_CHRG_MON
Fa = = pgL2 NRST ; NRST >>>>>>9 > Pe] 2 PC1-ADC_IN11 [
5 [
DNP (SiP32431) iczz w Q 2 7 pc2-ADC. IN12 |52 VBAT_MON pgl
prap— PAO-ADC_INO-WKUP1 £ o < PCaADG IN13 |2 VEXT MON M
= I‘”OOPF P12 ol —~ M2 | 5 A1-ADC_IN1-OPAMPI_VINP & a - K5 VEH_MON
- = AF_SPARE2 K3 | oo anC o PC4-ADC_IN14 -
TPT4 o1 AF_SPARE3 L3 . PC5-ADC_IN15 LS VOUT_MON pgl
o PA3-ADC_IN3-OPAMP1_VOUT pes | EL2 LED4
4
BAT_TEST_LOAD_CTRL {&—————————————""4 PA4-ADC_IN4-DAC_OUT1 E11 LED3
- - AF_SPARES PC7
’V DNP for CCA 070-10701 wey T L -~ K4 | b As-ADC_IN5-DAC_OUT2 E10 _ BITSOUT 0
P17 L AF_SPARE6 L4 PC8 =
VMCU o PAG-ADC_IN6-OPAMP2_VINP poo | D12 BITSOUT 1
1 IN4A_MON_V 1 IO_DET p——-— 2 .
Py _MON_ pgl 10_| >SPARE s PA7-ADC_IN7 STM32L151_132UBGA pc10 LBLL RS485_RX
EEPROM bz e cio_ Rsass 1
cs2 DNP SPARE_PA9 D10 | L\ PC11 -
1 B10
u? 0.AUF MCU_DEBUG_RXD1 c12 PC12 FORESIGHT_RX
PA10 c1 SPARE_PC13
1 8 = SPARE_PA11 B12 PC13-RTC_AF1/WKUP2 [~
E0 vee - — "% pAll D1 0SC32IN
2 7 AL2 PC14-0SC32_IN
El wc FLSH_SPI_MOSI PAL2 El 0SC320UT o
3 6 ALL PC15-0SC32_OUT v2
E2 scL RS8 pg2  MCU_JTSWDIO PA13/JTMS-SWDIO
4 5 AL0 32.768KHz
vss SDA 100K pg2  MCU_JTSWCLK PAL4/JTCK-SWCLK ~
A9 c9
oz FLSH_SPI_NSS PA15/JTDI PDO-FSMC_D2 = WLAN_SPI_NSS  pg3 c28 €26
= —— AF_SPARE7 M5 PD1-FSMC-D3 WLAN_SPI_SCK  pg3 8.0PF 8.0PF
= PBO-ADC_IN8-VREF_OUT-OPAMP2_OUT cs8
B Ki2c_scL  pg2 VMCU AF_SPARES M6 PD2 FORESIGHT_TX
- PB1-ADC_IN9-VREF_OUT B8 =
M 12C_SDA  pg2 BOOT1 L6 PD3-FSMC_CLK WLAN_SPI_MISO  pg3 -
- “‘T D11 PB2/BOOTL PD4-FSMC_NOE 27 WLAN_SPI_MOSI  pg3
pg2  MCU_JTSWO A8 | bga/sToo PDS.ESMC NWE |28 - n
ey A Al Aaa FLSH_SPI_MISO AT | pBa/INTRST W B6
MEMS 1 SPARE_PB5 5 s PD6-FSMC_NWAIT
— A5
3 MCU_DEBUG_TXD1 B5 | e PD7-FSMC_NE1
v —— K9
4 AF_SPARE10 B4 | bey PD8-FSMC_D13 RADIO_TXD1
cas 6 A3 PDY-FSMC_D14 <8 RADIO_RXD1
pg2 12C_SCL PB8 PDIO-FSMC D15 |212 DE485 ]
IDIUF F N S W pg2 12C_SDA B3 | pgg e Ji
U4 = R19 R20 i SPARE_PB10 L10 PB10 PD11-FSMC_A16 RADIO_CTS1
DALC208SC6 J10
SPARE_PB11 PD12-FSMC_A17 RADIO_RTS1
VDD_IO vop P4 4.75K > 4.75K —SPAREPBIL LI lppyy . H12 TE232 - vMcu
16 8 L12 PD13-FSMC_A18
ADC1 Ccs pg2 VSCAP_MON PB12-ADC_IN18 H11 VGPS_BCKUP D10
15 4 1 NS MON v K12 PD14-FSMC_DO/DAQ [~ o~
ADC2  SPC_SCL 12C_SCL  pg2 pg _MON_ PB13-ADC_IN19 PDI5.FSMC D1/DAL | H1O BATT CHRG ENL
13 ADCSDI_SDO_SDA 6 12C_SDA  pg2 pgl IN3_MON_V K11 PB14-ADC_IN20 - Aaa aAs
2 SA0_SDO H— pgl IN2_MON_V K10 PB15-ADC_IN21 c3 LOAD_DUMP_EN 1
nez inT1 L > PEO-FSMC_BLNO [~ 3
MEMS_INTIN 2
%34 ne3 T2 - P pg2 LED_RED D6 | bro-rsmc_ao PE1-FSMC_BLN1 [-22 INGLEWIRE_PROG  pgl 4
12 6N 0 FWneeds to enable pg2 LED_GREEN D5 | peaFsme_ AL PE2-FSMC_A23 |22 YEELL 6
5 RES internal pull-up resistor. GPS_PWR_H D4 Al VSEL2
GND ————————— " PF2-FSMC_A2 PE3-FSMC-A19 [~ A A A A
RS PWR H E4 B1 VSEL3
LIS3DH = PF3-FSMC_A3 PE4-FSMC_A20
pg2 WLAN_PWR_EN_H F3 ) pra-Fsmc_aa PE5-FSMC_A21 |22 VSELS - DALC208SC6
pgl BAT_TEST F4 PF5-FSMC_AS PE6-WKUP3 Dz—(( MEMS_INTIN pg2
MODEM_EN G3 PF6-ADC_IN27 PE7-ADC_IN22-FSMC_D4 M7 INI_MON_V pgl
pgl SENSOR_EN_2 G4 pE7.ADC_IN28 PES-ADC_IN23-FSMC_DS - IN2_MON_CL pgl
pgl SENSOR_EN_1 H4 PF8-ADC_IN29 PE9-ADC_IN24-FSMC_D6 M8 IN1_MON_CL pgl
- J6 L8 IN_MONTEMP_V
pg2 SENSOR_EN PF9-ADC_IN30 PE10-ADC_IN25-FSMC_D7 [ VBATLIM
PE11-FSMC_D8 [0 ——% Rapio DTR
K6 L9 SPARE_FE12 -
pgl SCAP_EN PF11-ADC_IN1b PE12-FSMC_D9 [—
a7 M10 D6
RF_SW_CTRL PF12-ADC_IN2b-FSMC_A6 PE13-FSMC_D10
DEBUG/DIAGNOSTIC/PROGRAMMING INTERFACE . P - - DO SPARE FEL4 FLSH_SPI_SCK o R? LDGINT 1 NI 5
VMCU pg3 WLAN_RST_N PF13-FSMC_A7 PE14-FSMC_D11 [ o g4
VBATLIM RADIO_RESET 38 PF14-FSMC_A8 PE15-FSMC_D12 M12 RADIO_USBDP_READY o 330 59Y7é2L3LZO3\'A5,0G7§EEN
P3 J9
. VSCAP pgl SENSOR_EN_TEMP PF15-FSMC_A9 po? LED_GREEN Syl ZXMBINOZF
woow
=] o
a a 5 ) A rs
pg2  MCU_JTSWO 2 9 S Nmew QU TIY Ll
z 3 175 oL AF_SPARE11 M3 22 gF 25 FHIY 200K
pg2  MCU_JTSWDIO <& o o KRADIO_USB_DM OPAMP1_VINM NP (S) [SENSINS)
5 & 4 1 AF_SPARE12 M4 QUL LOLL Os g¢e¢g
pg2 MCU_JTSWCLK & i} w RADIO_USB_DP TPTL o — OPAMP2VINM 2 2 2 222 2 @ n o o
e 2 5 AF_SPAREL3 K1 - 202820 by wuowu 8 o 0 0 o & 1
& E s Ne 280838 83 oo 2929889
pgl2 NRST D>—— (9) g VMCU foacoa &ac ado S25525 5 o7
| 7 vMCcU R1
rooN ¢ Y e EEFEEEIEEREEE OANT | e
s 8 o &
T 7 9 2 R16 597-2033-507F
MCU_DEBUG_RXD1 3 8 10 MCU_DEBUG_TXD1 b4 % | PLACENEARP3PIN 1 DNP FLSH_PWR_EN_H &—— Q12 RED
g g 2 SI23078DS VSENSE_SRC pg2 LED_RED 21T ZXM61N02F
b § NRADIO_RING_INT R10 VSCAP o
=4 Internal pull-up resistor of MUC is used. CNFG _BIT3 T
RIL T06K 3 200K
N CNFG_BIT2 i &
— |
vmMcu = COALERTN CNFG_BITL YOtk Ris 7ﬂ l R31
- - R4 T06K cs8
pg2 MCU_JTSWCLK < CNFG_BITO NG 165K 1.0K R30
pg2  MCU_JTSWDIO &——q N D5 00K = bNe 249K
L_«nSIMPRES NOTE: FW will enable TPSPCTRL a
internal pull-up resister 9
a a A2 ax <KWLAN_GPIO3  pg3 when reading strap value. R65 % PVSCAP_MON  pg2 MICRO
pg2  MCU_JTSWO = = 1 MCU_DEBUG_RXD1
o o 2 2 - & L «WLAN_GPIO2 pg3 0 @ C36
Y D2 < p3 < 3 BOOTO L KWLAN_GPIOO pg3 o
D1 E 2 2 4 - Pg PSCTRLGD 5 DNP CAD. GENERATED DRAWING | g g g TEL LJL AR 200 SOUTH WACKER DRIVE
2 e e NRST  pgl,2 © DMN32D2LV S DOCUMENT HAS BEEN Wil e SUITE 1800, CHICAGO, IL 60606
6
~ & g g MCU_DEBUG_TXD1 g Q4A < NFORMATIONAL PURPOSES ONLY. MFG.ENG
g AAXA &Ax P2 SENSOR_EN y—4—2 DMNs202LY = = = o s s ST " rxancy o6z014
INCORPORATED INTOTHE
DALC2085CE R24 o ORGATING GRAPHS FLE. SHEET 2 OF 4
100K = VSCAP_MON =1.72V FOR CR123A BATTERY PACK e | tme ORANING NUMBER e
= =1.29V FOR Li-SOCL2 BATTERY PACK SHALL NOT BE USED, REPRODUCED | SCHEMATIC, TLOXWLAN 900-10700 | D
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RELEASED

VWLAN VWLAN_FB
FB1 T
1 2 M
BLM31PG121SN1
u2
ovop 2
1) oo ool I 1 1. . I . 1 1.1
— A [ c1s c12 c18 c19 c9 c7 c17_ = c11
VDD_GUARD T FINF T 47NFT i T 47NFT 47NFT 47NFT 47NFT 47NFT FTNF
pg2 WLAN_RST_N 2, RESET AVDD_IF 2 L
AVDD_RF 15
7 25
MOSI AVDD_PFD_CHP
AvpD_xosc [
8 22
SCLK AVDD_SYNTHL
R7 AVDD_SYNTH2 27
WL_RBIAS 14 c
o RBIAS
pg2  WLAN_SPI_MOSI >, = R292 oepL |8 BePL
WL EXT OSC__ 32 21 DCPL_VCO
6 EXT_OSC DCPL_VCO
= 26 DCPL_PFD_CHP
- DCPL_PFD_CHP
WL_XOSC_Q1 30 29 DCPL_XOSC
X0sc_Q1 DCPL_XOSC 1 cua c13 cs ca1
vi WL XOSC X2 o 1 T amnve T oamne L 0010UF L 220UF
40.000MHz = = X0SC_X2 GPIO0 [~ WLAN_GPIO0 pg2 WA sprso = = = RS
21 14 SO(GPIO1) - > WLAN_SPI_MISO  pg2 HELICAL-LOOP
GPIO2 ———» WLAN_GPIO2 pg2 = 100 PCB ANTENNA
C16 C20 1500PF I B
L L LPFO GPIO3 > WLAN_GPIO3  pg2 = PCB_ANT_HEL_LOOP
Taser Taser LPFL oL
pg2  WLAN_SPI_SCK - - 20 LNA N 1 2 9
LNA_N = LNANZ GND
Mg INA P ,|VANG s ZERO_OHM_RESISTOR_MOUNT_OPTION
16 LNA_P = LNA_P  GND c2 [t
—|NC 18 TRX_SW 3 7 WLAN_RF 1 2 WLAN_RF_TUNE |
TRX_SW TRX ANT ‘ﬁ
WLAN_PA A
3By pep 07 ALl — “pA o oND[2 & R3 4.3PF
r’ 2 =
= © L a
CC1200RHBT 0900PC15J0013 11 MMCX RTANG 33nH ANTL
WLAN RF CON 1 o - o
- — . WLAN_HELIX
L2 «
L1 =
10NH o J
" N DNP T
Mounting holes for optional RF shield o = 4
= o g
— ] wre DA DCBIAS FOR CCA 070-1070L: L -
R4 c4 Mount 0 ohm resistor on R3 pins 1 and 2. L14
. 10.0 33PF VWLAN_FB DNP J1. onp .
+—2{ ] wre2 . T T
~
Lo Lo

0.010UF 100PF
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o REV | ZONE | ECO DESCRIPTION BY | DATE
=]
B CHANGE HISTORY XA INITIAL - EPO LM |06/20/14]
-
L
8 Rev. Description XB See Change History Page M| o]
=
XA Initial version of ... _ 'SN189| See Change History Page M [o9r17/14

XB  VOUT_S1, VOUT_S2, and VOUT_TEMP output control circuit. Corrected load fets not turning off when VOUT is greater than 10V.

1. Change R22, R62, and R69 changed from 165K ohm to 100K ohm. REL EASED
2. Added 100K resistors, R289, R290, and R291, with 20K resistors to create voltage divider.

CC1200 EXT_OSC pin floating --
Added zero ohm R292 pull down to ground.

VSCAP_GATED output control circuit. Corrected load fet not turning ON when VSCAP is less than 4.5V.
1. Changed R67 from 20K ohm to 165K ohm
2. Changed R65 from 10K ohm to 0 ohm
3. Added 0.1uF capacitor, C62.

Addition of intrinsically safe (IS) circuit to signals VSENSE_SRC and SINGLEWIRE_PROG
1. Added two 6.8V 5W zener diode, D25 and D26, between VSENSE_SRC and GND. °
2. Added two 4.7V 5V zener diodes, D27 and D28, between SINGLEWIRE_PROG and GND.

Change to use seperate load switch for WLAN control.
1. Added mounting option for load switch IC, U11. Do Not Mount.
2. Added zero ohm by-pass resistor, R293, as mounting option. Mount.

To move center frequency of wlan antenna lower and to be ease tuning,
1. ANT1, PCB antenna changing to loop antenna.
2. Shunt inductor, L14, added to connect pin 2 of antenna to ground.

- TUNING OF HELICAL ANTENNA
1. Change L1 from 12nH to DNP
2. Change C1 from 1pF to 3.3nH
3. Changed C2 from DNP to 4.3pF
ADD BULK DECOUPLING WLAN_FB
Add C267, C268, and C269 (10uF capaictor)
REDUCE INPUT REGULATOR OUTPUT to address increase in current consumption when VBAT is below 5V.
Changed U5 from 5V output to 3.9V output part.
Increase the power down rate of VSENSE_SRC.
Change C58 to DNP. 1
Changed J1 from U.FL connector to MMCX connector. Is DNP for 070-10701
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