T600/T500 Caspian Scrub Board
Changelog:
REV A:
- Initial update based on 1229861 (Rhine/Paraguay scrub controller), ported from Orcad to Altium
- Orcad port indicators converted to nets or Altium ports
- Reassigned reference designators
- Updated signal names JTAG_TMS -> JTAG_TMS/SWDIO and JTAG_TCK ->JTAG_TCK/SWCLK
- Renamed "VAN_FAN_1 XXX" pins to "VAC_FAN_XXX" as follows:
0o VAC FAN_1 CURRENT_FB ->VAC FAN_CURRENT_FB
0 VAC FAN_1 STATUS ->VAC_FAN_STATUS
o0 VAC FAN_1 ENBL ->VAC _FAN_ENBL
0 VAC_FAN_1 SPEED ->VAC_FAN_SPEED
0 VAC FAN 1 CURRENT_SET->VAC FAN CURRENT_SET
o0 VAC FAN_1 LOW ->VAC FAN _LOW

REV B:
Page 1
- Removed JTAG_RESET _IN due to redundancy with RESET signal
Page 2
- Removed TM4C micro & related circuitry
- Added new STM32G473QBT6 micro
- Added Tag Connect + circuitry for UART Debug
- Added Tag Connect + circuitry for JTAG
Page 9
- Updated title block to “Vac Fan Half Bridge” from “Vac Fan 1 Half Bridge”
- Removed changelog
Page 10
- Removed current shunt amplifier
- Removed modem REFERENCE ONLY
- Updated title block to “Sensors Connector” BOM ITEMS:
Page 12
- Removed page 12- Telemetry
Page 13 D(’\'ules4 SAME FIRMWARE TELEMETRY
- Removed page 13- WiFi VS. STANDARD VERSIONS)
REV C ONI
- Updated title blocks S
- Removed extra text, boxes, & highlights. Relevant technical information can be found in the Caspian T500/600 HDS (OPCBL Q25058-004
document.
- Replaced V_BATT & KEYSWITCH_PWR ports with power ports o

- Added various DNI variants

- Added no ERC's on unused pins

- Converted unneccessary net labels to plaintext LAYOUT FEATURES:
- Removed C150, C142, C136, C160, C179, C171, C186, C187, C195, C205, C229, C220, C232, C247, C256, C274, C261,

C284, C298 (100pF caps were hotfix for TI chip-specific GPIO issue)

Page 2
- Added differential pair directive to U5 pins 6 and 7
Page 3 DNI  DNI  DNI DNI DNI  DNI
- Corrected RT1’s parameters to reflect correct QPL number (prev. Q10018-292, corrected to Q10015-292) o s s
- Depopulate U17 & surrounding passives
Page 4
- Removed V- to GND and V+ to +5V connections from bottom right for net name consistency.
Ground net is now named GND, 5V power net is named +5V. «
- Replaced U21A/B with Tennant IC library component. S
Page 5 DN >>§
- Removed 4-way ties on IDRIVE_AUX2_IN and IDRIVE_AUX3_IN lines <
Page 6 X
- Corrected CHEMPUMP_LOW, KEYSWITCH_PWR, & CHEMPUMP_CURRENT _FB port tie
points
Page 7
- Replaced U40A/B with Tennant IC library component, prev. part pins causing validation errors.
Page 8
- Replaced U45A/B with Tennant IC library component.
Page 9
- Replaced U53A/B with Tennant IC library component. C270 & C271 moved near U53C.
- Removed V- to GND and V+ to +5V connections from bottom right for net name consistency. e g L-COVERSehDog
Ground net is now named GND, 5V power net is named +5V. PROPRIETARY INFORMATION c 5007600 Serb Board
- Corrected VAC_FAN_ENBL port tie point [UEteomAToN s occuEwT
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MISC
INPUTS

{ EC_ WATER_CB_READ

{SCRUB_HD_MAX_DF_SWITCH

{ORBITAL_DF1_SWITCH

{ CHEMICAL_TANK_SWITCH

+33V
p29
BAVI199LT1G
RC=100uS
R272 ) \n29.9K 3 R273 10K
R274 czsgL
- 100K 0.01U
+3.3V
R275
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R276 1K 1 2 R277 10K
D30
L Cc289
sims 0.1UF
+3.3
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D3l
SIMB SZIQJ)F
+3.3V
R281
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+33V
13
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+3.3V
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D36
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0.1UF

{SCRUB_HEAD_MIDDLE_SWITCH

SCRUB HEAD TOP LIMIT SWITCH
JUST CUTS OFF THE MOTOR.

{ORBITAL_DF2_SWITCH

"TRANSPORT SWITCH"
"SCRUB_HEAD_RETRACT_SWITCH"

{ PARKING_BRAKE_SWITCH

{SQUEEGEE_DN_VACUUM_SWITCH

SENSORS CONNECTOR
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	J7-11
	J7-12
	J7-13
	J7-14

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J8-13
	J8-14
	J8-15
	J8-16
	J8-17
	J8-18
	J8-19
	J8-20
	J8-21
	J8-22
	J8-23
	J8-24

	J9
	J9-1
	J9-2
	J9-3
	J9-4
	J9-5
	J9-6
	J9-7
	J9-8
	J9-MTG1
	J9-MTG2

	J10
	J10-1
	J10-2
	J10-3
	J10-4
	J10-5
	J10-6
	J10-7
	J10-8
	J10-9
	J10-10
	J10-11
	J10-12
	J10-13
	J10-14
	J10-15
	J10-16
	J10-17
	J10-18
	J10-19
	J10-20
	J10-21
	J10-22
	J10-23
	J10-24

	J11
	J11-1
	J11-1A
	J11-2
	J11-2A

	Q5
	Q5-1
	Q5-2
	Q5-3

	Q6
	Q6-1
	Q6-2
	Q6-3

	Q7
	Q7-1
	Q7-2
	Q7-3

	Q8
	Q8-1
	Q8-2
	Q8-3

	R92
	R92-1
	R92-2

	R93
	R93-1
	R93-2

	R94
	R94-1
	R94-2

	R95
	R95-1
	R95-2

	R96
	R96-1
	R96-2

	R97
	R97-1
	R97-2

	R98
	R98-1
	R98-2

	R99
	R99-1
	R99-2

	R100
	R100-1
	R100-2

	R101
	R101-1
	R101-2

	R102
	R102-1
	R102-2

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R105
	R105-1
	R105-2

	R106
	R106-1
	R106-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	R110
	R110-1
	R110-2

	R111
	R111-1
	R111-2

	R112
	R112-1
	R112-2

	R113
	R113-1
	R113-2

	R114
	R114-1
	R114-2

	R115
	R115-1
	R115-2

	R116
	R116-1
	R116-2

	R117
	R117-1
	R117-2

	R118
	R118-1
	R118-2

	R119
	R119-1
	R119-2

	U25
	U25-1
	U25-2
	U25-3
	U25-4
	U25-5

	U26
	U26-1
	U26-2
	U26-3
	U26-4
	U26-5

	U27
	U27-1
	U27-2
	U27-3
	U27-4
	U27-5


	Nets
	+3.3V
	Pins
	D16-2
	D17-2
	D18-2
	R116-1
	R118-1
	U27-5


	+5V
	Pins
	C168-2
	D15-2
	U25-5
	U26-5


	GND
	Pins
	C161-1
	C162-1
	C163-1
	C164-1
	C165-1
	C166-2
	C167-1
	C168-1
	C170-1
	C172-2
	C173-2
	C174-1
	C175-2
	C176-1
	C180-2
	C181-1
	C182-1
	C183-1
	C184-1
	D14-2
	D15-1
	D16-1
	D17-1
	D18-1
	J7-8
	J7-12
	J9-8
	Q8-2
	R97-1
	R98-1
	R102-1
	R106-2
	R108-2
	R109-1
	R112-1
	R115-1
	U25-3
	U26-2
	U27-3
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	Pins
	C161-2
	C162-2
	C163-2
	C164-2
	C165-2
	C166-1
	D14-1
	J7-1


	NetC167_2
	Pins
	C167-2
	J7-14
	R92-1


	NetC169_1
	Pins
	C169-1
	R95-2
	R96-1


	NetC169_2
	Pins
	C169-2
	R99-2
	U26-3
	U26-4


	NetC170_2
	Pins
	C170-2
	D15-3
	R94-2
	U25-4


	NetC172_1
	Pins
	C172-1
	C173-1
	R96-2
	U26-1


	NetC174_2
	Pins
	C174-2
	R99-1

	Ports
	NetC174_2


	NetC175_1
	Pins
	C175-1
	J7-10
	R100-2

	Ports
	NetC175_1
	NetC175_1


	NetC176_2
	Pins
	C176-2
	R101-2
	R102-2

	Ports
	NetC176_2


	NetC177_1
	Pins
	C177-1
	Q5-1
	Q6-2
	Q7-2
	R103-2


	NetC177_2
	Pins
	C177-2
	C178-2
	J9-2
	Q5-2
	R103-1
	R104-2
	R110-2


	NetC178_1
	Pins
	C178-1
	Q5-3
	Q6-1
	Q7-1
	R104-1
	R105-1


	NetC180_1
	Pins
	C180-1
	J9-1
	Q6-3
	Q7-3
	R106-1


	NetC181_2
	Pins
	C181-2
	R111-2
	R112-2

	Ports
	NetC181_2


	NetC182_2
	Pins
	C182-2
	R114-2
	R115-2

	Ports
	NetC182_2


	NetC183_2
	Pins
	C183-2
	D19-2
	R116-2
	R117-1


	NetC184_2
	Pins
	C184-2
	D20-2
	R118-2
	R119-1


	NetD16_3
	Pins
	D16-3
	R100-1
	R101-1


	NetD17_3
	Pins
	D17-3
	R110-1
	R111-1


	NetD18_3
	Pins
	D18-3
	R113-1
	R114-1


	NetD19_1
	Pins
	D19-1
	J9-3


	NetD20_1
	Pins
	D20-1
	J9-4


	NetJ7_2
	Pins
	J7-2

	Ports
	NetJ7_2


	NetJ7_3
	Pins
	J7-3

	Ports
	NetJ7_3


	NetJ7_4
	Pins
	J7-4

	Ports
	NetJ7_4


	NetJ7_5
	Pins
	J7-5


	NetJ7_6
	Pins
	J7-6

	Ports
	NetJ7_6


	NetJ7_7
	Pins
	J7-7


	NetJ7_9
	Pins
	J7-9

	Ports
	NetJ7_9


	NetJ7_11
	Pins
	J7-11
	R94-1


	NetJ7_13
	Pins
	J7-13
	R95-1


	NetJ8_13
	Pins
	J8-13
	J8-14
	J8-15
	J8-16
	J8-17
	J8-18
	J8-19
	J8-20
	J8-21
	J8-22
	J8-23
	J8-24

	Ports
	NetJ8_13


	NetJ9_5
	Pins
	J9-5


	NetJ9_6
	Pins
	J9-6


	NetJ9_7
	Pins
	J9-7
	R113-2


	NetJ9_MTG1
	Pins
	J9-MTG1


	NetJ9_MTG2
	Pins
	J9-MTG2


	NetJ10_13
	Pins
	J10-13
	J10-14
	J10-15
	J10-16
	J10-17
	J10-18
	J10-19
	J10-20
	J10-21
	J10-22
	J10-23
	J10-24

	Ports
	NetJ10_13


	NetJ11_1
	Pins
	J11-1
	J11-1A

	Ports
	NetJ11_1


	NetQ8_1
	Pins
	Q8-1
	R107-2
	R109-2
	U27-4


	NetQ8_3
	Pins
	Q8-3
	R105-2


	NetR92_2
	Pins
	R92-2

	Ports
	NetR92_2


	NetR93_1
	Pins
	R93-1
	U25-1


	NetR93_2
	Pins
	R93-2
	R97-2

	Ports
	NetR93_2


	NetR98_2
	Pins
	R98-2
	U25-2


	NetR107_1
	Pins
	R107-1
	R108-1

	Ports
	NetR107_1


	NetR117_2
	Pins
	R117-2

	Ports
	NetR117_2


	NetR119_2
	Pins
	R119-2

	Ports
	NetR119_2


	NetU27_1
	Pins
	U27-1


	NetU27_2
	Pins
	U27-2

	Ports
	NetU27_2


	V_BATT
	Pins
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J10-1
	J10-2
	J10-3
	J10-4
	J10-5
	J10-6
	J10-7
	J10-8
	J10-9
	J10-10
	J10-11
	J10-12
	J11-2
	J11-2A



	Ports
	+3.0V_REF
	ACTUATOR_A
	ACTUATOR_B
	CHEMPUMP_LOW
	CHEMPUMP_POT_BUFFERED
	ESTOP_READ
	HOUR_METER_ENBL
	IDRIVE_AUX2_IN
	IDRIVE_AUX3_IN
	IDRIVE_CB_READ
	IDRIVE_ENBL
	KEYSWITCH_PWR_MONITOR_DIGITAL
	SCRUB_MOTOR_1_LOW
	SCRUB_MOTOR_2_LOW
	VAC_FAN_LOW
	VALVE_LOW
	WAND_PUMP_CB_READ
	WAND_PUMP_HIGH
	WAND_PUMP_HIGH
	WAND_PUMP_LOAD
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	Components
	C185
	C185-1
	C185-2

	C188
	C188-1
	C188-2

	C189
	C189-1
	C189-2

	C190
	C190-1
	C190-2

	C191
	C191-1
	C191-2

	C192
	C192-1
	C192-2

	C193
	C193-1
	C193-2

	C194
	C194-1
	C194-2

	C196
	C196-1
	C196-2

	C197
	C197-1
	C197-2

	C198
	C198-1
	C198-2

	C199
	C199-1
	C199-2

	C200
	C200-1
	C200-2

	C201
	C201-1
	C201-2

	D21
	D21-1
	D21-2

	D22
	D22-1
	D22-2

	Q9
	Q9-D
	Q9-G
	Q9-S

	Q10
	Q10-D
	Q10-G
	Q10-S

	R120
	R120-1
	R120-2

	R121
	R121-1
	R121-2

	R122
	R122-1
	R122-2

	R123
	R123-1
	R123-2

	R124
	R124-1
	R124-2

	R125
	R125-1
	R125-2

	R126
	R126-1
	R126-2

	R127
	R127-1
	R127-2

	R128
	R128-1
	R128-2

	R129
	R129-1
	R129-2

	R130
	R130-1
	R130-2

	R131
	R131-1
	R131-2

	R132
	R132-1
	R132-2

	R133
	R133-1
	R133-2

	R134
	R134-1
	R134-2

	R135
	R135-1
	R135-2

	R136
	R136-1
	R136-2

	R137
	R137-1
	R137-2

	R138
	R138-1
	R138-2

	R139
	R139-1
	R139-2

	R140
	R140-1
	R140-2

	R141
	R141-1
	R141-2

	R142
	R142-1
	R142-2

	R143
	R143-1
	R143-2

	R144
	R144-1
	R144-2

	R145
	R145-1
	R145-2

	R146
	R146-1
	R146-2

	R147
	R147-1
	R147-2

	R148
	R148-1
	R148-2

	R149
	R149-1
	R149-2

	R150
	R150-1
	R150-2

	R151
	R151-1
	R151-2

	R152
	R152-1
	R152-2

	R153
	R153-1
	R153-2

	R154
	R154-1
	R154-2

	R155
	R155-1
	R155-2

	R156
	R156-1
	R156-2

	R157
	R157-1
	R157-2

	R158
	R158-1
	R158-2

	R159
	R159-1
	R159-2

	R160
	R160-1
	R160-2

	R161
	R161-1
	R161-2

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1

	TP24
	TP24-1

	TP25
	TP25-1

	TP26
	TP26-1

	TP27
	TP27-1

	U23A
	U23-1
	U23-2
	U23-3
	U23-4
	U23-8
	U23-13
	U23-14
	U23-15
	U23-16

	U28A
	U28-1
	U28-2
	U28-3
	U28-7
	U28-14

	U28B
	U28-4
	U28-5
	U28-6
	U28-7
	U28-14

	U28C
	U28-7
	U28-8
	U28-9
	U28-10
	U28-14

	U28D
	U28-7
	U28-11
	U28-12
	U28-13
	U28-14

	U29A
	U29-1
	U29-2
	U29-3
	U29-4
	U29-5
	U29-6
	U29-7
	U29-14

	U29B
	U29-7
	U29-8
	U29-9
	U29-10
	U29-11
	U29-12
	U29-13
	U29-14

	U30
	U30-1
	U30-2
	U30-3
	U30-4
	U30-5

	U31
	U31-1
	U31-2
	U31-3
	U31-4
	U31-5

	U32
	U32-1
	U32-2
	U32-3
	U32-4
	U32-5

	U33
	U33-1
	U33-2
	U33-3
	U33-4
	U33-5

	U34
	U34-1
	U34-2
	U34-3
	U34-4
	U34-5


	Nets
	+5V
	Pins
	C185-2
	C188-1
	C189-1
	C190-1
	C194-2
	C196-2
	C198-2
	C199-1
	R120-2
	R127-2
	R128-2
	R133-2
	R136-2
	R145-1
	R149-2
	R151-2
	R157-2
	U23-16
	U28-14
	U29-14
	U30-5
	U31-5
	U32-5
	U33-5
	U34-5


	GND
	Pins
	C185-1
	C188-2
	C189-2
	C190-2
	C191-1
	C193-1
	C194-1
	C196-1
	C198-1
	C199-2
	C200-1
	R121-1
	R122-1
	R125-1
	R126-1
	R132-1
	R135-2
	R137-1
	R139-1
	R141-1
	R142-1
	R143-2
	R144-2
	R148-1
	R154-1
	R156-2
	R158-1
	U23-8
	U28-7
	U29-7
	U30-2
	U31-2
	U32-3
	U33-2
	U34-2
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	Pins
	D21-1
	D22-1


	NetC191_2
	Pins
	C191-2
	R134-1
	U28-4
	U28-12


	NetC192_1
	Pins
	C192-1
	R137-2
	R138-1
	U30-3


	NetC192_2
	Pins
	C192-2
	R138-2
	R140-1
	U30-4


	NetC193_2
	Pins
	C193-2
	R140-2
	TP23-1
	U31-3

	Ports
	NetC193_2


	NetC197_1
	Pins
	C197-1
	U23-14


	NetC197_2
	Pins
	C197-2
	R145-2
	U23-15


	NetC200_2
	Pins
	C200-2
	R160-2
	TP27-1
	U34-3

	Ports
	NetC200_2


	NetC201_1
	Pins
	C201-1
	R158-2
	R161-1
	U33-3


	NetC201_2
	Pins
	C201-2
	R160-1
	R161-2
	U33-4


	NetD21_2
	Pins
	D21-2
	Q9-D

	Ports
	NetD21_2


	NetD22_2
	Pins
	D22-2
	Q10-D

	Ports
	NetD22_2


	NetQ9_G
	Pins
	Q9-G
	R123-1
	R124-2


	NetQ9_S
	Pins
	Q9-S
	R124-1
	R131-1
	R135-1


	NetQ10_G
	Pins
	Q10-G
	R146-1
	R150-2


	NetQ10_S
	Pins
	Q10-S
	R150-1
	R155-1
	R156-1


	NetR120_1
	Pins
	R120-1
	U29-10


	NetR121_2
	Pins
	R121-2
	U28-9


	NetR122_2
	Pins
	R122-2
	U28-10


	NetR123_2
	Pins
	R123-2
	TP20-1
	U29-9

	Ports
	NetR123_2


	NetR125_2
	Pins
	R125-2
	TP22-1
	U29-12

	Ports
	NetR125_2


	NetR126_2
	Pins
	R126-2
	TP21-1
	U29-11

	Ports
	NetR126_2


	NetR127_1
	Pins
	R127-1
	R129-1
	R132-2
	U31-1


	NetR128_1
	Pins
	R128-1
	R131-2
	U30-1


	NetR129_2
	Pins
	R129-2
	R136-1
	U28-13
	U31-4


	NetR130_1
	Pins
	R130-1
	U29-13


	NetR130_2
	Pins
	R130-2
	U28-11


	NetR133_1
	Pins
	R133-1
	U29-4


	NetR134_2
	Pins
	R134-2

	Ports
	NetR134_2


	NetR139_2
	Pins
	R139-2
	U29-2


	NetR141_2
	Pins
	R141-2
	U29-3


	NetR142_2
	Pins
	R142-2
	U29-1


	NetR143_1
	Pins
	R143-1
	U32-1

	Ports
	NetR143_1


	NetR144_1
	Pins
	R144-1
	U32-2


	NetR146_2
	Pins
	R146-2
	TP25-1
	U28-3


	NetR147_1
	Pins
	R147-1
	U28-2

	Ports
	NetR147_1


	NetR147_2
	Pins
	R147-2
	U23-13


	NetR148_2
	Pins
	R148-2
	U23-1


	NetR149_1
	Pins
	R149-1
	R152-1
	R154-2
	U34-1


	NetR151_1
	Pins
	R151-1
	R155-2
	U33-1


	NetR152_2
	Pins
	R152-2
	R157-1
	R159-1
	TP26-1
	U34-4


	NetR153_1
	Pins
	R153-1
	U23-3


	NetR153_2
	Pins
	R153-2
	U28-6


	NetR159_2
	Pins
	R159-2
	U28-5


	NetTP24_1
	Pins
	TP24-1
	U23-2
	U28-1
	U32-4


	NetU23_4
	Pins
	U23-4


	NetU28_8
	Pins
	U28-8


	NetU29_5
	Pins
	U29-5


	NetU29_6
	Pins
	U29-6


	NetU29_8
	Pins
	U29-8



	Ports
	CHEMPUMP_CURRENT_FB
	CHEMPUMP_LOW
	CHEMPUMP_SPEED
	CHEMPUMP_STATUS
	KEYSWITCH_PWR_MONITOR_DIGITAL
	VALVE_CURRENT_FB
	VALVE_DRIVE
	VALVE_LOW
	VALVE_STATUS
	VALVE_STROBE
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	Components
	C202
	C202-1
	C202-2

	C203
	C203-1
	C203-2

	C204
	C204-1
	C204-2

	C206
	C206-1
	C206-2

	C207
	C207-1
	C207-2

	C208
	C208-1
	C208-2

	C209
	C209-1
	C209-2

	C210
	C210-1
	C210-2

	C211
	C211-1
	C211-2

	C212
	C212-1
	C212-2

	C213
	C213-1
	C213-2

	C214
	C214-1
	C214-2

	C215
	C215-1
	C215-2

	C216
	C216-1
	C216-2

	C217
	C217-1
	C217-2

	C218
	C218-1
	C218-2

	C219
	C219-1
	C219-2

	C221
	C221-1
	C221-2

	C222
	C222-1
	C222-2

	C223
	C223-1
	C223-2

	C224
	C224-1
	C224-2

	C225
	C225-1
	C225-2

	C226
	C226-1
	C226-2

	C227
	C227-1
	C227-2

	C228
	C228-1
	C228-2

	C230
	C230-1
	C230-2

	D23
	D23-1
	D23-2

	D24
	D24-1
	D24-2

	Q11
	Q11-1
	Q11-2
	Q11-3

	Q12
	Q12-1
	Q12-2
	Q12-3

	R162
	R162-1
	R162-2

	R163
	R163-1
	R163-2

	R164
	R164-1
	R164-2

	R165
	R165-1
	R165-2

	R166
	R166-1
	R166-2

	R167
	R167-1
	R167-2

	R168
	R168-1
	R168-2

	R169
	R169-1
	R169-2

	R170
	R170-1
	R170-2

	R171
	R171-1
	R171-2

	R172
	R172-1
	R172-2

	R173
	R173-1
	R173-2

	R174
	R174-1
	R174-2

	R175
	R175-1
	R175-2

	R176
	R176-1
	R176-2

	R177
	R177-1
	R177-2

	R178
	R178-1
	R178-2

	R179
	R179-1
	R179-2

	R180
	R180-1
	R180-2

	R181
	R181-1
	R181-2

	R182
	R182-1
	R182-2

	R183
	R183-1
	R183-2

	R184
	R184-1
	R184-2

	R185
	R185-1
	R185-2

	R186
	R186-1
	R186-2

	R187
	R187-1
	R187-2

	R188
	R188-1
	R188-2

	R189
	R189-1
	R189-2

	R190
	R190-1
	R190-2

	R191
	R191-1
	R191-2

	R192
	R192-1
	R192-2

	R193
	R193-1
	R193-2

	R194
	R194-1
	R194-2

	R195
	R195-1
	R195-2

	R196
	R196-1
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	Pins
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