H1 FID1
MountingHole Fiducial
H3 FID2
MountingHole Fiducial
H4 FID3
MountingHole Fiducial
H5

MountingHole

FT25 V2 or FT26:
TSAL Sheet:

Powersupply

10

SDC_IN

| Relay Drivers
> SDC_Voltage

TSAL Logic

aux_in[0..1]

Daux_in[0..1]

aux_out[0..1]q
AIR+_Control(]

aux_out[0..1]
DAIR+_Control

AIR—_Control(]

DAIR-_Control

Precharge_Caontrol{
SDC_closed<]

McU File: relay_drivers.kicad_sch

SPI_Tranciever

IPBG
IMBG

IMAG
IPAG

File: pawersupply.kicad_sch
HV_Indicator

File: hv_indicator.kicad_sch

SDC_Latching

AMS_0K{

SDC_IN o

File: spi.kicad_sch

> SDC_Voltage

PDIPB
DIMB

D IMA
DIPA

AMS_OK

AMS_ERROR_LED

DAMS_ERROR_LED
DIMD_ERROR_LED

SDC_closed}
Precharge_Caontrol[}

AIR—_Contral
AIR+_Contral

D Precharge_Control

AIR+_Closed
AIR-_Closed

AIR+_Closed
AIR-_Closed

PRE_and_AIR+_opend]
HV_Active(

PRE_and_AIR+_open
HV_Active

TS_Errord

TS_Error TSAL_GREEN

SDC_Voltage

File: tsal_logic.kicad_sch

TSAL_GREEN(

DTSAL_GREEN

LV_I_measure

LV_I_measure<]
TEMP_TSDCDCY

TEMP_TSDCDC

D IMD_Power

IMD_Power|

CarCAN_TXD}
CarCAN_RX

CAN_Transceiver

D CarCAN_TX
CarCAN_RX

CarCAN_HIGH
CarCAN_LOW

SWCLK_1

CarCAN_HIGH
CarCAN_LOW

File: can_transceiver.kicad_sch

SWCLK_1

SWDIO_1
NRST

SWDIO_1
NRST

IMD_M
IMD_0K{]

IMD_M
IMD_OK

File: mcu.kicad_sch

IMD_ERROR_LED!

IMD_0K{]

SDC_ouT

PSDC_OUT

Reset_Button_Outl

D Reset_Button_Out

Reset_Button_Ing

Reset_Button_In

File: sdc_latching.kicad_sch

- schaltung im Dischargefall (U14A) vereinfachen

— "Bel U5SB hast du ja schon PC_ctl OR AIR+_ctl, das
miisste man nur noch invertieren. Zum invertieren kdnnte

man auch einfach das ibrige ULB benutzen ( XOR(a,1) == NOT(a) ).

Aber besser natiirlich den Pull umdrehen und einfach zwei
“closed" Signale vergleichen. " — Oskar

File: io.kicad_sch
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1 2 S S 7 8
RS U218
10k 74HCS27
3
4 6 Relay_Connection_Error
. 5
PRE_State_Detection high if both open
00 0
PRE_and_AIR+_open oD PRE_and_AIR+_open U1A 01 1 N
T4HC86 10 1 if (Short = 0) —> Short
11 0 => Failure detected
+3V3 1 => Signal is inverted and
3 Error is Latched
. — U4 M
] File: pre_state_detection.kicad_sch TLAUP2GO04 o U14B 2
—
AIR +_State_Detection S 74LVC2608 Mismatch_AIR+_or_PRE
auxcoutd KIAux_Out Short AR+_ControlD-H| 1A e 1v high if
T ' or +_Contro
aux_in0 S Aux_in —fpo— 3 both closed USA
3 4>of
D Comp_Ref_Low Precharge_ControlD-==2A 1220 2Y ZQLVG%ZA Relay_Mismatch
—P Comp_Ref_Closed ClosedDYDAIR+_Closed high if closed 3 High if Intentional and \ 3 8
File: air_state_detection.kicad_sch ~ Mechanical State mismatch 2 /
AIR-_State_Detection e E(S); F
aux_outl Aux_Out GND mismatch between positive n
aux_inl )Aux:\n Short uic Mismatch_AIR— and negative side
AIR-_Closed 74HC86 ~ o GND
DComp_Ref_Low Closed ID 9 IDTS,Enm
»—).Comp.,Ref,CLosed ' ' 8 2 D E § Q 5
File: air_state_detection.kicad_sch AIR—_ControlD> 10 If HV is not detected and - R1L
positive/precharge + negative AIR are
closed, an HV mismatch is detected (EV 7"LVC1GC7"'
4.10.13-14) 1L |§ Z g3 TS_OK
-] v
Comp_Ref_Low| [Comp_Ref_Closed ) R8
74Lvuc573>32A u24 AlRs_Closed HV_Mismatch 120 b LED_RED
o 74LVC2608 uib >< i o
recharge_Laontro L posfcontrot 1 ﬂ 74HC86 ¥ 1°UF GND 10UF +3V3
6 7 1
AIR+_Cantral! I I:I T
+_Caontro ‘ 2 ) 11
13
R10
GND < 100k
R9
HV_Active_Detection Time Delay GND
U14A to prevent iM
IDHV,ActTve U21A 74LVC2G08 noise from
HV_Active ° . . . 1 triggering a fault Latch for TS_Error
4HCS2 HV_Inactive 7 Discharge of the Capacitor 1s = RC = 100k * 10uF —> Spannung bei 2,08V
1 1s = RC = 100k * 10uf HIGH input voltage ist min. 2V —> PoR fiir 1s
File: hv_active_detection.kicad_sch 2\ 2| HV inactive if no 2 —> Voltage at ~1,2V ! Quick restarts —> capacitor may stay charged —> no PoR
13 ) TS Voltage is detected Active LOW input Voltage is 0.8V —> DNP 1M resistor if needed
and no Relay is closed . —> Delay of 1-1.5s
see EV 4.10.3 to prevent hv_mismatch
el during discharge
Green TSAL only on if all conditions in EV 4.10.3
4.10.13 and 4.10.14 are met
uz2B
74LVC2G08
TS_OK__ 5 3V3 Signal
. 3 TSAL_GREEN
HV_Inactive__ 6
R6
1k
D1
§ LED_GREEN
GND
TSAL_GREEN signal leads dashboard
an d J[O th e TSA L d r‘\ ver b 0oa (d Reference Voltages for AIR State Detection
+3V3 +3V3  ysp +3V3 +3V3
74LVC7032A
4 12
6
5 R1 R3
10k 1k
GND GND Comp_Ref_Laow —— C2 Comp_Ref_Closed —— Cl
0.3v =T 100nF 2.72V =T 100nF
T +3V3 2 Rb
1k Lk7
1 1 |
~i| ~| Ral
” @ ” " o |USE °° GND GND
< =) < + e 74LVC7032A 3]
U1E c1 4 3 u21p = U7E —— CB c7 > u14c c11
74HCB6 100nF a 100nF T4HCS27 100nF J LM339LV. =T 100nF 100nF 2 74LVC2G08 100nF
2 5 2 o a ©
S fc] - >
=+ u2C |
™| 74LVC2G08 ™|
GND
* ? Rev: Vi
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Wired Or for AMS Master Error +3v3
AMS_OK R38
AMS_0OK 10k
120
R30 NRST
10k c19
R37 l 100nF
GND GND
D10 s Debug Stecker
LED_150080M153000 * +3V3
Status_LED_R 4 :
atus_LED_ il +3V3 SWCLK_1 2 add esd While layouting make sure every VDD has a capacitor close to it

R';‘z EB 13 siehe slave 24 . . . . . +3V3
Status LED-G 2Rt ) L oswhIo 4 U eonnector Lo Lo Lo Lo Lo Lo Lo
ND  NRST__5 4.7uF F F F F F F
ctotus LEDB Sz oo NRST_5 =T 47sF T 1000 ST 1000 <T= 50007 <= 100n . 100n tu
— [ I I < oD

Cc22 25

i

1uF T T 100nF GND

et RE2 Fitter Signale von TS_DCDC ol ed ol ] R64
6pF 1QXC-42 N Tl 2ol R62 120
= <
WE 830108178109 RCC_OSC_IN NRST o LNesT 222823 raoft——R5e—420— QTS Error
R124 10k > S opamfls  Rse—420— 1 QHV Active
160 wo:ﬁ:—ﬁ BOOTO PA2 i‘;—ﬁe——:l—m—qwom
R41 LV PA IMD_OK
cs TRy X NP LV—‘—WE“”ED—‘:'rCM 5| pro pAi [20 R48 ~ " SPILNSS
6pF oD | oND py RCCOSCN | el pas L S SPI1_SCK
| RCC_0SC_OUT RCC_0SC_OUT | PAG 22 AIR—_Closed
W 24 pD2 PA7 fg——:% QAIR+_Closed
- PA P h Control
v GND TEMP_DCDC l8oco pAg 11 INTRL DPrecharge_Cantro
GND R 9l pcq pato 2 WAKE1L
R141 Status_LED_B e a— 10 5¢5 pare |3 RES . AMS_OK
Crystal: WE 830108178109  6pF = CL1 = Clz = 2¥(CL = Cs) = 2%(8pF - 5pF) 339 ewppene Sp‘zgz%i‘m PC3 pat2fih ot SPI2_sCK
grob gerechnet, +—1pF wird passen TEMPJSDCDCD——:I 135 24 5y, PAL3 %—IZO—D—OSWD‘OJ SDC_Voltage
From crystal datasheet: From ANZB67 53 MST”ﬁZ’ PCS PAL4fS T T SSWCLKLA
CL = 8pF rom : 37 50 Status_LED_G -
Cs = 5pF (see link) CL=Cui* Cl2 / (Cut + C2) + Cs 47 AIR+_Controld e e PAL5 R66
AIR—_Control< 9 PC7 be 120 Ri?(g R65 47k
gL«ch7032A 1| Peo PBOIS QPRE_and_AIR+_open
https://electronics.stackexchange.com/questions/17891/stray—capacitance—for—crystals GND TSAL_GREEN 10 é ﬁgﬁ) igé bs SDC_closed
DIMD_Power
- ) 9 53 55 R51 Trace_SWO - D12
TS-OFF additionally via CAN to SensorNode & PC12 PB3
Dashboard —> OR-Gate to prevent software xl PC13 PB4 56 R52 SPIL_MISO 10k BZX84-A4V3
change of TSAL_GREEN GND don't use PC13,14,15 !!% PCL4 PB5 2; \SNPT‘éEMOS‘
26 s pcis PB6 GND  GND
N 2.2uF pp722 WAKE2
nx Q@3 I——3° veap paafol QCarCAN_RX
- 2R=S Iy“(’ VCAP pB9 62 D CarCAN_TX
oy |dJ4ddE pp1ofd — Ra3 QTMD_ERROR_LED
<3( 2 aaaa g c28 PB12 33 IJ;‘Q-I SPI2_NSS
MSTR = 1 GND 2.2uF PB13 P2 Ra4 <JAMS_ERROR_LED
fir Microcontroller Mode PB14 %—#SP\LM\SO
VDD input range 3.0-5.5V - PBL5 36 — Status_LED_R
+3V3 +3V3 § § Raf
0| I~ O | | M| | | oI 1
VDD YEZSIB538E  woos2 —/] AKE2 STM32H7A3RIT6
23 13 fvp 355 Yeas waer[ 22— NS
1 IMAD——L0 M INTR2 M»MSTLO
[y S— Ic2 MSTR2[-2>— GND
9 1GND_1 ADBMS6822WCCSZ Torl29  SPI2.NSS
GND 14 I opaPoL sCko| 28 SPI2.SCK
15 8 o 27 SPI2_MISO
RTO 3 2 POCI2 TP MOS)
o xevRMD o NS & Pico2 :2;» -
o~
R136 TEERERES e
20k/0
<~ +3v3 &IRIZZ SRR GND
GND "
R137  Standard Bidirectional isoSPI (with LPCM Timeout
—_— 27 20k/0  Monitor Support —> 20k resistor to gnd)
€29 =
1u
l <~
GND GND
SP| Tranciever

I ? Rev: Vi
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https://electronics.stackexchange.com/questions/17891/stray-capacitance-for-crystals

+24V  PWR_FLAG

17

PWR_FLAG PWR_FLAG  GND

Power supply from PDU +24V
always on signal

D37
LED_GREEN
X
GND

U3 +3V3
WE 173010342
2
R143
1k
10u 10u
D36
§ LED_GREEN
A4
GND GND
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D17

ISDC_Relay

VSSAF512
SDC_VoltageD: =
R71 R72 i D19 R78
120 120 VSSAF512 22k
Cap keeps Relays temporarily closed to bridge power
disruptions and allow for a soft—shutdown of the
relays, preventing high—voltage inductive spikes in the motors.
Calculate Cap-value with: 6snC D22
C=t/(Rcoil*In(Vee/Vdropout)) + Cc36 N LED_GREEN
With the current values, Relais will remain closed 2.2m N
for 250ms after Vcc has been disrupted. :
GND
GND
max 500mA to AIR
siehe: https://www.te.com/commerce/Document
Delivery/DDEController?Action=showdoc&Docld=
Data+Sheet%7FECK100B_Datasheet%7F3%7Fpdf%7
FEnglish%7FENG_DS_ECK100B_Datasheet_3.pdf%7F2071583 -4
R70 R75 R79
22k D18 22k D21 SDC_closed 22k D24
5 PMEG3015E) 6 PMEG3015E) Precharge Relay Dﬂﬁe( PMEG3015E)
POS_AIR D16 NEG_AIR D20 SDC_closedd] D23
aux,\r;g 1 3 2 § LED_GRE§N aux,wr& LED_GREEN SDC_bufd § LED_GREEN
aux_o 3 4 aux_o GND_Coil
=i +3V3 File: pre_relay_driver.kicad_sch
Relay_2] Relay_&4
aux_in[0..1]<
aux_out[0..1]D>
R68
120 M) Q3
1 Q1 Q2 Precharge_Cantrol
AIR+_Contral DMN61D8LQ _ DMN61D8LQ DMN61D8LQ
R69 |
10k
GND GND

The MOSFETs act as a low-side switch for the
Power—relais used. The diodes protect the
MOSFETs from inductive voltage spikes

caused by the Relais—coils when powered off.
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HV Indicator nicht verdndert, wie FT24

HV-_Vehicle_Side

R103
680k
4Loov

R104
680k
4Loov

J_ Cub

1uF
600V
ENABLE

R105 cug

33k T 100nF

The Enable threshold of the LT8315 is 1.22V
with the given resistor divider the following threshold voltage can be calculated:
1.22v*(1360k0Ohm + 33kOhm)/33k0hm = 51.5V
Considering the hysteresis of 65mV mentioned in the datasheet,
the following are the maximum turn—on/off levels:

turn—on:
turn—off:

The connections go directly to the vehicle side contacts of the AIR+ and AIR—

54.2V
48.7V

Circuit
for 50

according to LT8315 (datasheet example

PVin flyback converter|with isolated 12V output. FT24: 270 (possibly)

figure out how bright LED has to be

D31 R116
CMMR1U-04 t.b.d.

T
SUQM\DA,PSiS—iQE

12V LED, pannel mounted

D28 R109 - n
CMMRLU-04 20k HV—_Vehicle_Side 2.0 11
1 1 HV_Indicator
R107 c49 |:| R112 10 D32
200 47pF 88.7k 029 § LED_GREEN
SolderJumper_3_Open SMAJ75A 3 : :
vi o g customised Connected to an external red LED mounted to the container
JP2 2 17 n = 12
=
ES:F T Evuvios g B RI1L RiLs D30 R114
pu— k
25V ENABLE__ ’—i INTVee Tcfid - CMMR1U-08 0
>—H 18sMoDE o Drainfd
N
cu5 13 g 9 s _ GND
10uF Ve & z SOURCE
J] [e]
HV—_Vehicle_Side 25V = A u20
LT8315
R106 R108 R110 — C50
110k 88.7k 390m =T 330nF
c47
22nF T
HV-_Vehicle_Side 0
2 H H Rev: V1
Title: HV Indicator Driver Dete: 2025-03-09
Project: Master_FT25 Exp. Date: 2025-05-01
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D——=]

3V3 fiir SN65HVD234 (EN on pin 5)

otherwise unconnected SolderJumper_3_Open

Vret if SN65HVD23[01] (Vref on pin 5)

+3V3

€37 &

R80
10k

I uts FaSTTUBe standard: CDSOT23-T24CAND3
SNB5HVD231
CarCAN_HIGH
M)
i o €38
o
g R~ CANH % 220p D25
2 \ér:f g CANL IS, SNy I CDSOT23-T24CAND3
< GND 220p
(!
l CarCAN_LOW
GND
H H Rev: Vi
Title: CAN Transciever Date: 2025-03-09
Project: Master_FT25 Exp. Date: 2025-05-01
Author: Lene Marquardt Size: A5 [ Page: 11/15
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+3V3

Start of Shutdown Circuit

+24V
U17A
74LVC2G08
R95 AMS_0K 1
ijﬂS 2k 7 AMS_Latch_Reset
uis Reset_Signal 2
RE7 LE[D)ZF?ED . PVG612AS .
1k - —T—( SDC_IN
» }: s
2 [=E73 | U178
U16A RO1 74LVC2608
AMS Low on Error ol MC140138D GND 1k ™) IMD_OK 5
AMS_OK il 5[p Q 1 R89 Q6 3 IMD_Latch_Reset
3 120 DMN61D8LQ Reset_Signal__ 6
AMS_OK 1 Q4 PC i P R SDC
- DMN61DELQ x Q AMS_ERROR_LED b
o
R85 M AMS_ERROR_LED goes to Dashboard
120 via CAN
AMS_Latch_Reset
GND Reset Gate
GND GND Prevents @ and Q to be High
. at the same Time when attempting to reset
AMS |Latching ¢
28V +3V3 +3V3
+3V3
R96
2k
R88 b27 u19 |:| ‘fgg
R84 1K LED_RED PVG612AS
1 6
1k 77 o
_ 1535 R99
2}* =81 DsDhC_ouT Reset_Button_Outq——— 0 ?égf
OKus Pin from Bender u168 Reset_Button_InD>-
IR155-3204 °°| MC14013BD GND "
9« k3 R90 Q7 DMN61D8LQ {
IMD_OK " 11>[c) Q 120 DMN61D8LQ a8
IMD_OK 1 as aft2 TMD_ERROR_LED h
- DMN61D8LQ & - -
= C43
h R86 ™ TMD_ERROR_LED goes to Dashboard 08 S0uF
via CAN N 9
120 IMD_Latch_Reset GND GND 10k
i Reset_Signal
oNo oNo IMD Latching oND GND
Reset Signal
+3V3 The POR on the right should also work as a pulldown for
the button after POR. If it doesn’t, remove R99 and place
L 4 8.
iy
— ©|
(=]
s g
— C41 U16C — C42 > u17¢
=T 100nF MC14013BDG ==t 100nF =] 74LVC2G08
« ]
wv
>
o
bl
<
AaAST  ruBe
. . Rev: V1
Title: SDC Latching Dete: 2025-03-09
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Jib

IMD Supply

FB1
R119 LV_Connector +24V 424V
0 Reset_Button_OutD- 1 2 W 1C0502
CarCAN_HIGH 1 3L L4 5sSpe N n
CarCAN_LOW 1 % 51 16 —qgspc_out lw,
TSAL GREEND—Y2 7 L A8 5 opc_voltage  “SDC_AIR_End”
R120 9 1 DReset_Button_In Ic1
0 < - GND | BTT62001ENAXUMAL
GND TSAL Green = TS_OFF R26 0
10k
J10 +2kV IMD_PowerD 2N out_3| 8 o MDVCC
CCOBFASOOMA-TR 3 1pEN out_2(Z
R123 %415 out_1|-8
10k NC 3«
s GND
+
GND - R125 56
SHUNT: Z 47k 10n
IVT=5—300-U3—1-CAN1-12/24
max. 80mA o
Datasheet . GND
https://www.isabellenhuetteusa.com/wp—content/
uploads,/2022/07/Datasheet—IVT-S-V1.03.pdf Ma'n ConnECtor GND
+3V3
IMD - Datasheet 'MD Connector .
https://www.bender.de /fileadmin/content/ 8] —/]
Products/d/e/IR155—32xx—V004_D00115_D_XXEN.pdf S| +2—oLv_I_measure
3] 42— o T1EMP_TSDCDC
=l e
max. 150mA GND
IMD_VCC 1 w33
GND 2L |
IND_0KG—p——— 3| | M0 TSDCDC Connector
4k7  IMD_M 4
R20 b13 R21 w7 Rusph GRS
RAO 2.2k =
R BZX8L-A3V3 D14
\ BZXB4—AIVE  +24V 2 ;—oswuu
Lo
[
< 1 [ 42—oswoio_t G%ND
GND GND 1P3 a ONRST
IMD_HSLS ~ GND S

With VBAT = 10..14V, we get IR = 1.4.2.3mA.
This should™ put the Zener at ~3V.

Connect to GND for —3204
Connect to +24V for -3203

+3V3

Debug Connector
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20 DLW43SH101XKZL
R122 FL1
IPAD o i
& 2 1] LM
R117 a9 =
S So R127 3 ol
=2 15 | ®
IMAD — 1 * o]
R118 R121 & FLA
s qMIT—4
i3 i3 e §§ E 180
€3l €35 O§
3308 330p cs8 =
100n
GND GND
R128
20 DLW43SH101XKIL
FL2
R132
IPBD 1 w 15
= 2 1 ")
R129 i —
>0 S R133 3 oL
=2 15 | °
IMBD> 1 =
R130 [] R131 & FLs
s MIT—4
i3 i3 08 §§ E 180
a
(59 et 60 §
3308 330p o1 =
T~ toon
GND GND

2 12
1 isoSPLA
207 13
1 isoSPIB

FasSTTIruBe

Title: Isolated SPI Transciever

Rev: Vi

Date: 2025-03-09

Project: Master_FT25

Exp. Date: 2025-05-01

Author: Lene Marquardt
3

Size: A5 | Page: 14/15
T




U10 +3V3  C15
R15 10uF A

70 18024215401H
o 3v3T5-5ide 16l T1 fveer 1L
D5 cn L 13 |6ND2l IGND1 |12
LED_GREEN 1uF T J: Il
[AV—_Vehicle_Side 2 . &dlseL 11 Ne|fIx
I GND
13 ﬁ ouTAl<l INA %<
A . A . Iql
Detects if Voltage > 54V is present on Vehicle Side 1ur CF: | RN o
[AV__Vehicle_Side o “773‘/313’5‘“ 1lliNp 1>10uTD [ HV_Active -
1 |
LittleFuse 485_1A
|~ = R16
600VDC ok o
17 D3 3\+ u9
HV+_Vehicle_Side  cMMR1U—08 +2 1MCP6561-0T
>
038V 4| 1
LA
(2]
B
R17
ol | 470
o
o
o~
~
R18 R19
820 470
60V —> 0.44V
50V —> 0.365V
N L
BZX84-ABV3 D6
g LED GREEN
15 [+ = .
HV—_Vehicle_Side | 42 F2
LittleFuse 485_1A
600VDC
HV—_Vehicle_Side
c
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Accumulator TSAL — Relay state detection

u7c
LM339LV
>
>3 DShort
CDmp,REf,LDWM*
0.3v
+3V3
+3V3
R30 R31
R27 1k 1k
120
u7p
Closed: 2.94V R28 LM339LV D8
Open: 1.56V 1k LED_GREEN X
Aux_InD> 9 + 4 N
R29 <o 1 . : D Closed
1k Comp_Ref_Closed D—2]-
2.72v
GND
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Accumulator TSAL — Relay state detection

U7A
LM339LV
504
>2 DShort
CDmp,REf,LDW[HZ‘*
0.3v
+3V3
+3V3
R35 R36
R32 1k 1k
120
u7se
Closed: 2.94V R33 LM339LV D9
Open: 1.56V 1k LED_GREEN X
Aux_InD> 7 + N
R34 <o 1 . s D Closed
1k Comp_Ref_ClosedD—2{-
2.72v
GND
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LV

opto diode current:
@ maximum TS Voltage 403V = 4
@ minimum TS Voltage 240V = 2,55 m

27 m

> >

TS

red if AR+ and / or PC closed ff“ fos R22 R25 b7
47k 47k IN5396-E3/54 output precharge relay
D38
LED_RED u13
g WL_OCPT
PRE_and_AIR+_opend ° " 4 ) { 1
3 2 | é )9
J7 HV—_Akku
LittleFuse 485_1A
GND 600VDC

Detects if Precharge or Positive AIR are closed:
PRE_AIR+_open = 3V3 if both Relays are Open
PRE_AIR+_open = 0V if one or both are Closed
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TS—LV isolation via relay pn distance (10.16mm)

"“Regarding your questions about our testing process, we
perform high voltage tests at 5.5 kV DC/AC Peak

K2 (switch—to—switch and switch—to—coil) for the
104—1—-A-24/5D 104-1-A-24/5D relay.”
— — Ahmet Turan (Assistant Reed Relay Product Manager)
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