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Sub:

Minor Fabrication (MF)- Invitation of quotations

Fabrication, testing and supply of current fed 4-phase switched reluctance
motor control system along with spare components as per Annexure-I.

Dear Sir/Madam,

1.
2.

3.

4.
S.

8.

9.

Quuotations are invited for the minor fabrication job as per enclosed Annexure-l.
No insurance policy is required as no free issue material (FIM) is issued to
supplier.
Taxes shall be quoted separately. The above work is required for R & D works.
PAN and GST nos. of suppliers are mandatory along with offer.
The quotations must reach Head, Control Instrumentation Division by
07/01/2022, 18:00 Hrs and must be sent in a sealed envelope super-scribed
with the above reference number by speed post and due date given above.
The address on the envelope should read:

The Head,

Control Instrumentation Division, RCnD Bulding,

Bhabha Atomic Research Centre,

North Site, Trombay, Mumbai-400 085.

. The fabrication work shall be subject to inspection by our engineer. The finished

component shall not be dispatched prior to approval by our engineer at supplier’s
premises. Necessary inspection facilities should be provided to our engineers
during fabrication at supplier’s premises.

The supplier shall deliver the finished components after approval by our engineer,
within 6 months from the date the firm work order issued to the supplier.

Head, Control Instrumentation Division, BARC, reserve the right to accept/reject
any or all quotations without assigning any reason.

10.Supplier should clearly indicate the delivery period.
11.Supplier shall quote for all items given in minor fabrication. Incomplete offer/Part

offer / offer received after due date will not considered.

12.Quotations should be preferably neatly typed and corrections are not acceptable.
13.For detailed study, Annexure-I and Annexure-II may please be downloaded from

the BARC site http://www.barc.gov.in.

. : G \
Encl.: as above : ot e ¥/ Smt. Anuradha Mayya W AN

Head Control Instrumentation Division ' Head, Cnl
A ] FFAIA A i
N Bhabha Atomic Research Centre
i W @/ Government of India
© 3, fag-oo ek Trombay, Mumbai-ftooqg?.
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Annexure I

1. Scope:

This Minor Fabrication covers manufacturing, testing and supply of current fed 4-phase
switched reluctance motor control system. Specifications, drawings, circuit design, Bill of
Material (BoM), testing requirements etc. of this control system are given in following sub-
sections of this annexure.

1.1. Scope of supply:

The supplier shall manufacture, test and supply the motor control system as per design
files/drawings - electrical circuit diagrams, PCB artwork Gerber data, mechanical drawings,
bill of material with their detailed specification, test procedure etc. - given by purchaser. The
supplier shall supply the following items in quantities as indicated in Table 1.

Table 1: List of items

Sr. No.| Items Quantity

Current fed 4-phase switched reluctance motor control system
1 consisting of 1 No. wired and tested standard 19” EURO bin with | 1 Set
all internal modules and fittings
D) Spare components

Resistors: SMD, 1206 package, 0.25W 100 Nos
100E, 330E,1K, 2K, 3K, 3K9, 4K7, 10K, 12K,15K, 20K, 33K, 47K, Each ’
68K, 430K, 1M and 100K
Resistors: 10 Nos.
47E, 2%, 3W, Through hole, Part No. CPF347R000GKB14 Each
Resistors: 10 Nos
10K, 1%, 3W, Through hole, Part No. CPF310K000FKE14 '
Capacitors: SMD, 1206 package 100 Nos
0.1uF/200V, 0.1uF/50V, 1uF/25V, 2.2uF/25V, 4.7uF/50V, 10uF/25V, Each ’
22pF/50V, 100pF/50V, 1nF/50V, 0.47uF/50V, 33pF/50V
Capacitors: SMD, 2220 package
22uF/25V 20 Nos.
Diodes: SMD package 20 Nos.
MRA4007, IN4148, PMLL4448 Each
Capacitor: 20 Nos
47nF/400V, Axial Type , Part No: MKP1839347404 )
X-Capacitor: 10 Nos
0.47 uf / 250 VAC, Part No: F17724472030 '
Y- Capacitor: 10 Nos
4700pf /250 VAC, Part No: P271HL472M250CR06 '
Y- Capacitor:
0.01uf /250 VAC, Part No: F1710-310-1000 20 Nos.
Reference Diode: SMD package 06 Nos.
Part No: LM236D-2.5V, SOIC 6 Pin, SMD
Diode: Through hole package 10 Nos.
Part No. SF20L60U
Diode: Through hole package 10 Nos.
Part No. STTH1R06
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Common Cathode Diodes: Through hole package 04 Nos.
Part No. SBR30300CTFP
Differential Mode Choke: 03 Nos.
22uH, SAmp, Part No: IHLP4040DZER220M11 Each
20uH/10A, Part No: 31742, Vicor make
200 nH /40A, Part No: 30268, Vicor make
DC-DC Converter: 01 No.
Input 300 VDC, O/p 95 VDC, 200W, Part No. VI-26B-CU, Vicor
make
DC-DC Converter: 01 No.
Input 36-140V, O/p 12V, 10W, Part No. MGDSK10QE, Make GAIA
DC-DC Converter: 01 No.
Input 9-36V, O/p 5V, 4W, Part No. MGDSK04HC, Make GAIA
DC-DC Converter: 03 Nos.
Input 18V, O/p 15V, 1.5W, Part No. MGS1R51215, Make Cosel
ICs:
Description Part No., Make and Type
Quad 2-Input NAND Gate CD4011BM, SOIC 14 pin 20 Nos.
Quad Exclusive-OR Gate CD4030BM, SOIC 14 pin 20 Nos.
Quad 2-Input AND Gate CD4081BM, SOIC 14 pin 20 Nos.
Quad 2-Input OR Gate CD4071BM, SOIC 14 pin 20 Nos.
Divide by N Counter CD4059A, 24 PIN IC 05 Nos.
Binary Counter/Divider CD4060B, 16 PIN IC 20 Nos.
Dual D flip Flop CD4013BM, SOIC 14 15 Nos.
Hex Schmitt Triggers CD40106B, 14 pin IC 20 Nos.
Digital to Analog Converters LTC7541A, 18 PIN IC 05 Nos.
Operational amplifier CA3140AMZ, 8 Pin IC 05 Nos.
Up/Down Counter CD40193, 16 pin IC 20 Nos.
Quad AND/OR Select Gate CD4019b, 16 pin IC 20 Nos.
Dual Operational Amplifier LM258, 8 PIN IC 20 Nos.
CMOS Bilateral Switch CD4066b, 16 PIN IC 20 Nos.
Differential comparator LM239, 14 PIN IC 20 Nos.
Monostable Multi-vibrator CD4047b, 14 pin IC 05 Nos.
Opt coupler ILD213T, 8 pin IC 20 Nos.
Opt coupler HI1L1, 6 PIN IC 15 Nos.
Solid state relay LBBI127S, 8 pin IC 04 Nos.
Hex Inverting Buffer/Converter CD4049UB, 16 PIN IC 20 Nos.
NPN Transistor BC817-25,SOT23 package 10 Nos.
MOSFET/IGBT Driver IR2113, 16 PIN IC 08 Nos.
3.3V Regulator MIC5209-3.3YS-TR, SOT- | 03 Nos.
223-3
16-bit Digital Signal Controllers dsPIC33FJ256GP710A, 100| 02 Nos.
pin, TQFP package
Octal buffer/line driver; 3-state 74HCT541D, SOIC 20 05 Nos.
Dual Processor Supervisors With) ADM13305-33ARZ, SOIC 8 | 04 Nos.
Watchdog
QAUD Two input NOR gate CD4001BM, SOIC 14 15 Nos.
Euro Connectors: 07 Nos.
H15, Socket type, Part No: 09062152811
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Euro Connectors: 05 Nos.
48 pin, Socket type, Part No: 09062486823

Current Transducer (CT): 04 Nos.
Hall effect closed loop, Primary current (Max) 25 Amp, Part No: LAH

25-NP

MOSFET: 12 Nos.

Vi =600V, Ig=47 Amp , Vg:£20 V, Vogth=3 'V,
Part No: IXKR47N60C5

IGBT: 07 Nos.
Ve =600V, I, =52 Amp, Vo320 V, Part No: IRG4PC50KDPBF

Ring Type Lug: 100 Nos.
18-22 AWG Wire Gauge, Crimp Type termination with Insulation,
Stud Size #8

Ring Type Lug: 100 Nos.
18-22 AWG Wire Gauge, Crimp Type termination with Insulation,
Stud Size #6

Ring Type Lug: 100 Nos.
14-16 AWG Wire Gauge, Crimp Type termination with Insulation,
Stud Size #8

Ring Type Lug: 100 Nos.
22-26 AWG Wire Gauge, Crimp Type termination with Insulation,
Stud Size #6

Slotted Ring Lug: 100 Nos.
22-26 AWG Wire Gauge, Crimp Type termination with Insulation,
Stud Size #6,

Slotted Ring Lug: 100 Nos.
16-22 AWG Wire Gauge, Crimp Type termination with Insulation,
Stud Size #6

Slotted Ring Lug: 100 Nos.
16-22 AWG Wire Gauge, Crimp Type termination with Insulation,
Stud Size #8

Bullet type lugs: 100 Nos.
18-22 AWG Wire Gauge, Crimp Type termination with Insulation, Pin
diameter 1.78 mm,

Bullet type lugs: 100 Nos.
14-16 AWG Wire Gauge, Crimp Type termination with Insulation, Pin
diameter 1.78 mm

Bullet type lugs: 100 Nos.
22-26 AWG Wire Gauge, Crimp Type termination with Insulation, Pin
diameter 1.14 mm

Blade type lugs: 100 Nos.
18-22 AWG Wire Gauge, Crimp Type termination with insulation, Tab
Thickness 0.79 mm, Width 2.21 mm

Blade type lugs: 100 Nos.
14-16 AWG Wire Gauge, Crimp Type termination with insulation, Tab
Thickness 0.79 mm, Width 2.21 mm

Pipe type insulated single end lug: 100 Nos.
1 Sq. mm, 8mm Pin length

Pipe type insulated single end lug: 100 Nos.
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0.5 Sq. mm, 10 mm Pin length

Pipe type insulated twin end lug: 100
1.5 Sq. mm, 8 mm Pin Length

Ratcheting Ferrule Crimper Tool: 01 No.
Crimping Capacity: AWG 23-10

Wire Crimping tool: 2 Nos.
Crimping Capacity: 0.5 to 6 mm?

2.

Technical Requirements of Motor Control System:

Figure 1 is block schematic of motor control system. The system receives Up command,
Down command, TRIP command, Limit Switch contact, 230V, 1¢, 50 Hz input supply and
produces required electrical output for its corresponding motor. The motor control system
shall be implemented in single 197, 4U height standard EURO bin. The system shall have
following modules/items.

1.
il.
1ii.
1v.
V.
Vi.

Rectifier module: 1 No.

96V DC Power Supply (PS) module: 1 No.
Control module: 1 No.

Power module: 2 Nos.

Command control module: 1 No.

DC link Capacitor plate: 1 No.

Figure 2 shows General Arrangement (GA) of motor control system. Brief description of each
module of the system is given in the following sub-sections. Motor control system receives
one Up, one Down and one TRIP command in the form of dry contacts. These commands are
duplicated and resolved as per ‘1 out of 2° or ‘2 out of 2’ logic. System also receives one limit
switch contact.
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Figure 1: Block schematic of current fed 4-phase switched reluctance motor control system
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Figure 2: GA of current fed 4-phase switched reluctance motor control system

2.1.1. Control Input:

Motor control system receives one Up, one Down and one TRIP command in the form of dry
contacts. These commands are duplicated and resolved as per ‘1 out of 2° or ‘2 out of 2’ logic.
System also receives one limit switch contact.

2.1.2. Power Input:

The motor control system receives 230V, 1¢, 50 Hz supply with the rating as given below:

Input voltage: 230V £10%, 1¢
Input frequency: 50Hz £5%

2.1.3. Power Output:

The motor control system shall produce following output as per input command:

Current waveform : Refer Figure 3

Voltage/phase : Pulse width modulated voltage

Current/phase : 90" displaced, 2 ampere peak triangular wave shape current
for 4 phases, or 1 amperes DC current in any two of the 4
phases of the motor.

Frequency : Continuously settable at any value between 0.1 Hz to 15 Hz

Phase 14

Duty : Continuous
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Figure 3: Motor control system output current waveform Vs command signals

2.1.4. Control Input and Power Output Logics:

Sr. No.

Control inputs
control system

to the motor

Up command

Down command

Power output from EDS

1 0 0 Down mode power at output for motor control system*
2 0 1 Hold mode power at output for motor control system*
3 1 0 Up mode power at output for motor control system*

4 1 1 CW mode power at output for motor control system*

*At the transition from “Down” mode power to “Hold” mode power, drive shall ensure that
the running cycle is completed.

3. Function Description:

3.1. Rectifier Module:

Figure 4 is block schematic of rectifier module. Rectifier module is 8T module. Module
receives 230 Volts, 1®, 50 Hz and generates 325 Volts DC bus for motor control system.
Design data — electrical schematic, Bill of Material and PCB layout — of module is given in
Annexure II.

230 V, 50 Hz, 1¢

325 v DC Bus (+)

{325 v DC Bus (-)

e
_|>|_
)|

Figure 4: Block schematic of rectifier module
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3.2. 96V PS Module:

Figure 5 is block schematic of 96V PS module. 96V PS module is 8T module. The module
consists of one No. of 96V, 200W DC-DC converter with required components for series or
parallel connection of two modules. Module shall have module diagnostic circuit. Design data
— electrical schematic, Bill of Material and PCB layout — of module is given in Annexure II.

r
| ;
325 Volt DC (+ |>—o\—c7\.o—|¥l— Input Filter be My %: 96VDC (+) >
| for
| Common l
| mode and % |
~N differential —I_ |
325 Volt DC (-) |>—O mode noise e | 96VDC() >
T ________ |

Figure 5: Block Schematic of 96V PS module

3.3. Control Module:
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Figure 6 is block schematic of control module. Control module is 5T module. Module
receives 96V DC input, Up, Down, Trip commands and limits switch contact and produces
four Nos. of current reference signals for power modules. Module shall have module
diagnostic circuit. Design data — electrical schematic, Bill of Material and PCB layout — of
module is given in Annexure II.
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Figure 6: Block schematic of control module

3.4. Power Module:

r- - - -7 -7 1
I I
| 96V (+) I 96V (+) |
I L e - I
| 96V (-) | 1 96V () | 96V (+) I |
| = | : |
| ! Lo
| | I |
Phase 1 current | Ir1 | N |
reference signal | Lot 1 P11 |
I Current regulator | | I
| > | ’l‘—K} ; | P12
|
| : If 1 | |
| | L
| | 96V (-) JI |
I I
I r———~—~"7"7777 I
Phase 2 current | re [ 1 |
reference signal | | | :ﬁ P21
I If2 I | I
| L | | | > P22
I o | I
I I
I I
I Module I
| diagnostic |
I I
- - - _

Figure 7 is block schematic of power module. Power module is 12T module. Each power
module receives two Nos. of current reference signals from control module, 96 Volts DC
power and produces pulse width modulated voltage to regulate current as per input current
reference signal for two phases of the connected motor load. Module shall have module
diagnostic circuit. Design data — electrical schematic, Bill of Material and PCB layout — of
module is given in Annexure II.
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Figure 7: Block schematic of power module

3.5. Command Control Module:

Figure 8 is block schematic of command control module. Command control module is 5T
module. The module receives 12V DC, Up commands, Down commands, TRIP and Limit
Switch contact and generates motor direction signals to control module. Module shall have
module diagnostic circuit. Design data — electrical schematic, Bill of Material and PCB layout
— of module is given in Annexure II.
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Figure 8: Block schematic of command control module
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3.6. DC link capacitor plate:

DC link capacitors are used to filter out power supply ripples and smooth out 96V DC. Design
data — electrical schematic, Bill of Material and PCB layout — of DC link capacitor is given in
Annexure II.

4. Design Features:

i.  All the DC-DC convertors required shall be of economical grade DC-DC convertor
modules, high wattage from M/s VICOR or equivalent and low wattage (2W to
10W) from M/s GAIA or equivalent.

ii.  Supplier shall used high reliability relays, relay part no. MGAP-5 or ER114-5 or
172-5 or equivalent.

iii.  All the material used shall be brand new from reputed manufacturers procured from
their authorized agents.

iv.  All the ICs used shall be industrial grade or better.

v. Micro-processors, micro-controllers shall not be used in the system for logic and
interlock except control command module. These shall be implemented using
CMOS, TTL logic gates, analog ICs and relays.

vi. The system shall be modular in construction and the modules shall be pluggable
using male/female connectors for ease of repair.

vii.  All wires used shall be Teflon insulated with sufficient voltage/current margins.

viii.  All the PCBs shall be fabricated using 70 micron copper clad board. The PCBs shall
have green masking on both sides with legend print on component side. Wired PCBs
shall have conformal coating on both sides.

ix.  All the resistors shall have wattage safety margin of 2.5. Metal film resistors (MFR)
shall be used. Wire wound resistor, CFR or any other type resistor shall be used only
if use of MFR is not feasible.

x.  All electrolytic capacitors shall have temperature rating of 85° C or more.

xi. The workmanship shall be in accordance with the high-grade practice to be
satisfactory compliance to this specification.

xii. The control power supplies (5V, 12V etc.) required in motor control system shall be
derived from isolated DC-DC convertors. These convertors shall form part of the
motor control system.

xiii. Transformers and chokes shall be procured from reputed manufactures and shall be
tested as per relevant IS standards.

xiv. Raw materials such as bars, angles, sheets, wires, etc. shall be procured from reputed
manufacturers.

5. Procedure and stage by stage execution plan:
The supplier shall execute the job in the following manner.

i. The purchaser shall provide the detailed drawing - electrical circuit diagrams, PCB
artwork Gerber data, mechanical drawings, bill of material with their detailed
specification, test procedure etc. based on the requirement of each and every module
of motor control system to the supplier for manufacturing.

ii. To maintain the quality and uniformity of product, supplier shall procure all the
material required for motor control system along with spare components in one lot.
The supplier shall fabricate all modules and assemble motor control system as per
given design and test them thoroughly for confirmation of meeting the requirements.



Ref: CnID/SES/YRS/2021/MF/INQ/P20272 Date: 20/12/2021

1il.

The supplier shall offer motor control system along with test report to the purchaser
for shipping release.

The supplier shall supply complete motor control system along with spare
components as per work order along with test reports after shipping release.

6. Delivery schedule

1.

il

Supplier shall execute and supply all items listed in the scope of supply of this minor
fabrication within six months from the date of firm work order placed on the
supplier.

Any delay which is attributable to contractor is liable for penalty at 0.5% per week to
be imposed on the supplier subjected to maximum of 5%. In case extension of
delivery period is required, supplier should request for delivery period extension
well before expiry of delivery period.

7. Acceptance

Acceptance of the equipment shall be subject to its meeting the specifications and fulfillment
of various requirements covered in this document. Equipment shall be shipped only after a
shipping release is issued by an authorized representative of purchaser.

8. Warrantee

Supplier shall provide a warranty for all items under the scope of supply stated in Minor
Fabrication for the period of 12 Months from the date of acceptance by purchaser.

9. General terms and conditions

1.

il.

iii.

iv.

Vi.

Quality surveillance, inspection:

All work covered by the specification shall be subject to quality surveillance/
inspection by the purchase or his authorized representative. No Insurance policy is
required for the free issue material as the job is done in house.

Sub-Contract:

The supplier shall not sub-contract any or all of the work without written consent
from the purchase. The supplier shall be responsible for the inspection of the
components that is sub-contracted by him.

Payment:
Payment will be made only after satisfactory completion of work and against
submission of original bill in-triplicate and advance stamped receipt.

Tax:
Income-Tax will be deducted from the payments made to the Supplier as per Income
Tax rules. Supplier may claim exemption, if any.

GST:

Purchaser shall issue certificate to avail CGST 2.5% of invoice and SGST 2.5% of
invoice in case of intrastate supply of goods OR IGST 5% of invoice in case of
interstate supply of goods.

Confidentiality:
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No party shall disclose any information to any third party concerning the matters
under this contract generally. In particular, any information identified as
"Proprietary" in nature by disclosing party shall be kept strictly confidential by the
receiving party and shall not be disclosed to any third party without the prior written
consent of the original disclosing party.

This clause shall apply to sub-contractors, consultants, advisors or the employees
engaged by a party with equal force.

"Restricted information" categories under section 18 of the Atomic Energy Act,
1962 and "Official Secrets' under Section 5 of the Official Secrets Act, 1923:

Any contravention of the above mentioned provisions by any contractor, sub-
contractor, consultant, advisor or the employees of the contractor will invite penal
consequences under the aforesaid legislation.

Prohibition against use of BARC's name without permission for publicity purpose:

The contractor or sub-contractor, consultant, advisor or the employees engaged by
the contractor shall not use BARC’s name for any publicity purpose through any
public media like Press, Radio, T.V. or Internet without the prior written approval of
BARC

(Head, CnID)
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REV. DATE REVISIONS /ISSUES PREPARED | APPROVED
NO.
0 ISSUED FOR APPROVAL
REFERENCE
CL REACTIFIER MODULE
BILL OF MATERIAL PROJ. NO.

DATE

PREPD
BM-

CHKD IDAPL

APPD SHT. 1 OF

REV. 0




ITEM DESCRIPTION IDENTITY QTY MATL. SPEC./ REMARKS proc.
NO. DRG. NO./ REF.
MAKE&TYPE
1 |PRINTED CIRCUIT BOARD PCB1 1
2 [Diode Bridge BR1 1 Vishay
36MT80, D-63 package
3 |Electrolytic Capacitor C1-C10 10 [Nichicon
220uF/450V, 20%,Axial: 30mm X 35mm LGUW6221MELB
4 [NTC NTC1 1 EPCOS
4.5E/6A B57236S0509M054
5 |Test Point TP1,TP2 2 |Mittal Electronics
ME-47
6 |Connector X1 1 HARTING
H15 MALE Connector (15 pin) 09061152921
DRN CHKD APPD CUST. REF.
BM-
SHT. 2 OF

REV. 0
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PREPARED APPROVED

BM-

REV. DATE REVISIONS /ISSUES
NO.
0 ISSUED FOR APPROVAL
REFERENCE
CL 96 V PS
BILL OF MATERIAL PROU. NO.

DATE

PREPD
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REV. 0




ITEM DESCRIPTION IDENTITY QTY. MATL. SPEC./ |Remarks| PROC.
NO. DRG. NO./ REF.
MAKE&TYPE
1 PRINTED CIRCUIT BOARD PCB1 1
2 1-Phase diode Bridge - 8A / 800 V BR1 1 WTE Electronics
KBPC808
3 MPPC Capacitor-470 pf / 2 KV C1,C2 2 VISHAY
7.5 mm Pitch S471K29X7RP63K5R
4 Electrolytic Capacitor- 15uf /450V, 20% [C3, C4, C10, C11 4 VISHAY
Axial (10X30mm) MAL211892159E3
4 Electrolytic Capacitor- 15uf /450V, 20% [C3, C4, C10, C11 4 VISHAY
Axial (10X30mm) MAL211892159E3
5 X-Capacitor- 0.47 uf / 250 VAC C5 1 Vishay
F17724472030
6 Y- Capacitor- 4700pf /250 VAC C6, C7 2 KEMET
P271HL472M250CR06
7 Y- Capacitor- 0.01uf /250 Vac C8, C9 2 Vishay
F1710-310-1000
8 Capacitor C12 1 Vishay
0.1uf/50V,10%,SMD: 1206 VJ1206Y104KXAAT
9 Diode D2 1 DIODE incorporation
Package: ITO220AB SBR30300CTFP
10 Diode D1 2 On Semi
SMD: DO-214AC package MRA4007T3G
11 DC-DC Converter DC-DC1 1 Vicor
Input 300VDC, O/p 95VDC, 200W VI-26B-CU
12 Fuse holder along with fuse of - F1 1set [Schurter
31.3558
13 Common Mode Choke - 3000uH / 7A L1 1 Vicor
31742
14 Differential Choke -20uH/10A L2 1 Vicor
33206
15 Differential Filter Choke - 200 nH /40A |L3 1 Vicor
30268
16 Light Emitting Diode LD1 1
Dia-3mm,pitch-2.54, green
DRN CHKD APPD CUST. REF. BM-
SHT.2 OF 3

REV. 0




ITEM |DESCRIPTION IDENTITY |QTY. |MATL. SPEC./ Remarks | PROC.
NO. DRG. NO./ REF.
MAKE&TYPE
17 NTC: 5 E/6A NTCA1 1 EPCOS
B57236S0509M0
18 Transistor Q1 1 Diode Incorporation
BC817-25
SOT23 Package
19 RESISTOR R5 1 ROHM Semiconductor
140K,0.25W, £+1% , SMD : 1206 KTR18EZPF1403
20 RESISTOR R1,R2,R6 3 ROHM Semiconductor
10K,0.25W, +1% ,SMD : 1206 KTR18EZPF1002
21 RESISTOR R3,R4 2 ROHM Semiconductor
20K,0.25W, 1% , SMD : 1206 KTR18EZPF2002
22 RESISTOR R7 1 Vishay
30K,1W, +1% ,SMD: 2512 CRCW251230K0OFKEG
23 RESISTOR R8,R9 2 ROHM Semiconductor
300K,0.25W, +1% ,SMD : 1206 KTR18EZPF3003
24 RESISTOR R10 1 ROHM Semiconductor
6K2,0.25W,+1%,SMD : 1206 KTR18EZPF6201
26 Test Point - Red TJ1, TJ2 2 Schurter
40.1012
27 Test Point - Blue TJ3 1 Schurter
40.1014
28 DPST Switch - 10A /250 V SWi1 1 Arcolectric
H8550XBAAA
29 10K,10 turn, right access, stagered |VR1 1 Bourns
3296Z-1-103
30 Connector X1 1 HARTING
H15 MALE Connector( 15 pin) 09061152921
31 Connector X2 1 HARTING
H15 FEMALE Connector (15pin) 09062152811
32 Zener Diode- 27V ZD1 1 Philips
SMD:D0O214AA SMZJ3799B-e3/52
DRN CHKD APPD CUST. REF.
BM-
SHT. 3 OF 3

REV. 0
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PCB FAB DETAILS
. DOUBLE SIDE PCB

1
? PCB MATERIAL : FR4 GLASS EPOXY
3. PCB THICKNESS 1.6 MM
4, COPPER THICKNES 70 MICRONS
5. TINNING ENIG
6. MASKING GREEN
7. ALL DIMENSIONS ARE IN MM
* oo -+ +
+ +*
b ’ . * .
. L . . . i DRILL CHART. TOP to BOTTOM
.. . + of - ALL UNITS ARE IN MILLIMETERS
. . . . FIGURE| FINISHED SIZE PLATED QTY
o . . - # + 0.5 PLATED 13
.+ . . + n 0.6 PLATED 5
+ + b . - e 0.7 PLATED 10
b N i B # 0.8 PLATED 8
. . . # " 1.0 PLATED 19
P + + 1.7 PLATED 8
+ e - e .4 PLATED 4
¥ £ -
P L e p £ e N + 1 . 5 p L,A\TVE D 8
. » EL T + + 1.6 PLATED 2
- + + + 1.7 PLATED 15
¥ + + + + "
. P *, ) " 2.0 PLATED 2
£ F S S B + 2.5 PLATED 7
£ £
FooE - + 2 7 PLATED ?
+ + P
o R R o 3.0 PLATED 2
- - " + @ 3.2 PLATED 6
L B ; + 5 0 PLATED 5
? 7.0 PLATED 6

VER-0L, 220 X 144.45 10.12.2020.
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ITEMDESCRIPTION IDENTITY QTY. |MATL. SPEC./ REMARKS PROC
NO. DRG. NO./ REF.
MAKE&TYPE
1 PRINTED CIRCUIT PCB1 1
2 Electolytic capacitor C1,C2 2 |Vishay through hole,size:12.5 x
22uF/200V , 20%, 12.5 x MAL211892229E3
3 Capacitor C3 1 |KEMET SMD 1206 package
0.1uF/200V, 10%, C1206C104K2RACTU
4 Capacitor C4,C5 2 |KEMET SMD 2220 package
22uF/25V,10%, smd:2220 C2220C226K3RACTU
5 Capacitor C6,C7,C8,C9,C12,C13,C14,C17,C18,| 51 |Vishay SMD 1206 package
C19,
C20,C21,C22,C23,C24,C25,C26,C27,
C28,
C29,C30,C31,C32,C33,C34,C35,C36,
0.1uF/50V , 10%, C37, VJ1206Y104KXAAT
6 Capacitor C10 1 |KEMET SMD 1206 package
4.7uF/25V, 10%,smd: 1206 C1206C475K3RACTU
7 Capacitor C11 1 |KEMET SMD 1206 package
10pF/25V, 10%, smd:1206 C1206C106K3RACTU
8 Capacitor C15,C16 2 |KEMET SMD 1206 package
22pF 50V, +5% ,SMD C1206C220J5GAC
9 Capacitor C51 1 |KEMET SMD 1206 package
100pF/50V,10%, C1206C101K5GACTU
10 |Capacitor C56 1 |KEMET SMD 1206 package
4.7uF/50V,10%, smd:1206 C1206C475K5RACTU
11 |Capacitor C63 1 |KEMET SMD 1206 package
1nF/50V , 5% , SMD : C1206C102J5GACTU
12 |Capacitor C64 1 |KEMET SMD 1206 package
10nF/50V , 5% , SMD : C1206C103J5GACTU
13 |DC-DC Converter DC-DC1 1 |GAIA
i/p 36-140V, O/p 12V, MGDSK10QE Metal case, Single
14 |VOLTAGE REFERENCE |Dz1 1 [Maxim 6 pin surface
2.5V £ 0.5%,727mW MAX6043BAUT25-T mount SOT23 package
15 |VOLTAGE REFERENCE |Dz2 1 [Maxim Integrated 8 pin SO Package
5V SOIC-8 MAX6143AASA50+
16 |Diode D1,D2,03,D4,D5,D6,D7,D8,D9 9 |On Semi
SMD: DO-214AC package MRA4007T3G
17 [Diode D10 1 |Vishay Semiconductors
SMD/SMT SOD-123 1N4148W-HE3-08
18 |Light Emiting Diode LD1,LD2,LD3,LD4,LD5,.D6,.D7,LD8 8 |Local vendor LD1,LD6 - Green
Dia-3mm, pitch-2.5mm LD2,.D3,LD4,LD5,LD8-
LD7 - Yellow
19 |Differential Mode Choke |L1 1 |VISHAY
22uH , 5A IHLP4040DZER220M11
20 |Relay RL1 1 |Not Used
12V DC
DRN CHK CUST. REF. BM-
SHT.2 OF 5

REV. 0




ITEM |DESCRIPTION IDENTITY QTY.|MATL. SPEC./ REMARK |PROC.
S
NO. DRG. NO./ REF.
21 Resistor R1,R2,R3,R4,R5,R6,R7,R78 |8 ROHM Semiconductor
3K 0.25W, +1% KTR18EZPF3001 SMD :
22 10K 0.25W, 1% KTR18EZPF1002 SMD :
23 Resistor R8,R12,R16,R20,R26,R28, (8 Yageo
3K9 0.5W, +1% R34,R3 RC1210FR-073K9L SMD :
24 Resistor R11,R14,R19,R22,R27,R30, (11 ROHM Semiconductor
1K 0.25W, 1% R33,R35,R38,R82,R85 KTR18EZPF1001 SMD :
25 Resistor R13,R15,R21,R23,R29,R31, [17 |ROHM Semiconductor
20K 0.25W, +1% R36,R39,R49, R50, R55, KTR18EZPF2002 SMD :
R56, R61,R62,R67,R69, R89
26 Resistor R32 1 ROHM Semiconductor
33K 0.25W, +1% KTR18EZPF3302 SMD:
27 Resistor R40 1 Vishay
1M 0.25W, +1% CRCW12061MOOFKEAC
SMD : 1206
28 SOT R45,R46,R71 3 CHANDSONS , through hole
29 Resistor R47,R48,R54,R60,R66 5 Yageo
OE 0.25W, +1% AF1206JR-070RL Smd:1206
30 Resistor R52,R58,R64,R73,R79 5 ROHM Semiconductor
100K 0.25W, +1% KTR18EZPF1003 SMD :
31 Resistor R68 1 ROHM
2K 0.25W, +1% KTR18EZPF2001 SMD :
32 Resistor R70 1 ROHM Semiconductor
4K3 0.25W, +1% KTR18EZPF4301 SMD :
33 Resistor R76 1 ROHM Semiconductor
100E 0.25W, +1% KTR18EZPF1000 SMD :
34 Resistor R77 1 ROHM Semiconductor
47K 0.25W, +1% KTR18EZPF4702 SMD 1206
35 Resistor R80,R81 2 ROHM Semiconductor
4K7 0.25W, 1% KTR18EZPF4701 SMD :
36 Resistor R83 1 ROHM Semiconductor
2K7 0.25W, +1% KTR18EZPF2701 SMD :
37 Resistor R84 1 VISHAY
12K 0.25W, +5% CRCW120612K0JNEA
DRN CHKD CUST. REF. BM-
SHT. 30of 5

REV. 0




ITEM [DESCRIPTION IDENTITY QTY.|MATL. SPEC./ REMARKS |PROC.
38 Resistor R86 1 ROHM Semiconductor
430K 0.25W, 1% KTR18EZPF4303 SMD:
39 Resistor R87 1 ROHM Semiconductor
30K 0.25W, +1% KTR18EZPF3002 SMD:
40 MINIATURE PUSH |SW1 1 KNITTER-SWITCH Front
MPE 206R
41 Toggle Switch SW2 1 KNITTER-SWITCH Front
3PDT, 6A,125V M2032SS1WO01
42 Testpoint TJ1,TJ2,TJ3,TJ4,TJ5,TJ6 |7 mittal electronics (ME-47) |[Front
43 Test Point TP1-TP16 16  [2mm X 2 mm copper on
44 NPN Transistor TRA1 1 Diodes Incorporated
BC817-25 , 45V BC817-25 SMD : SOT23
45 Optocoupler U1,U4,U6,U8 4 VISHAY
ILD213T ILD213T , SOIC 8
8 PINIC
46 CMOS Quad 2-Input |U2 , U12 2 TEXAS INSTRUMENTS |SOIC-14N [narrow
CD4011B, 14 PIN IC CD4011BM, SOIC - 14 package
47 CMOS Quad U3, U39 2 TEXAS INSTRUMENTS |SOIC-14N [narrow
CD4030B , 14 pin IC CD4030BM , SOIC - 14 package
48 CMOS Quad 2-Input |U5,U13,U36,U41 4 TEXAS INSTRUMENTS |SOIC-14N , [narrow
CD4081, 14 pin IC CD4081BM , SOIC - 14 package
49 CMOS Quad 2-Input |U7,U34,U49 3 TEXAS INSTRUMENTS |SOIC-14N , [narrow
CD4071,14 pin IC CD4071BM, SOIC 14 package
50 CMOS U9 1 TEXAS INSTRUMENTS |DW package
CD4059A , 24 PIN IC CD4059AM , soic-24
51 CMOS 14-Stage u10 1 TEXAS INSTRUMENTS |SOIC-16N , [narrow
CD4060B, 16 PIN IC CD4060BM , SOIC-16 refer package
52 Dual D Flip Flop U11,U44,U50 3 TEXAS INSTRUMENTS |SOIC-14N [narrow
CD4013,14 PINIC CD4013BM , SOIC 14 package
53 CMOS Hex Schmitt  |U14,U15,U16,U32,U43,U |6 TEXAS INSTRUMENTS |SOIC-14N [narrow
CD40106B , 14 pin IC CD40106BM, SOIC 14 package
54 Converters u24,U25 2 Analog Devices S0-18, SOIC-18W
LTC7541A , 18 PIN LTC7541ABSW
DRN CHKD CUST. REF. BM-
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ITEM |DESCRIPTION IDENTITY QTY.|MATL. SPEC./ REMARKS |PROC.

55 BiMOS operational uze6,uU27 2 Renesas Electronics SOIC-8 SOIC-8P
CA3140A , 8 pinic CA3140AMZ

56 Presettable Bin U17,U18,U19,U42 |4 TEXAS INSTRUMENTS |TSSOP-16 [wide package
CD40193, 16 pin IC CD40193BPW

57 Quad AND/OR Select|U20,U21,U22,U23 |4 TEXAS INSTRUMENTS |SOIC-16N, [narrow package
CD4019b, 16 pin IC CD4019BM ,SOIC-16

58 Dual Operational U28,U35,U37,U38 |4 TEXAS INSTRUMENTS |SOIC-8,D [SOIC-8P
LM258 , 8 PIN IC LM258DR , SOIC-8 narrow package

59 Switch U29,U30,U31 3 TEXAS INSTRUMENTS |SOIC-14N, [narrow package
CD4066b , 14 PIN IC CD4066BM , SOIC-14

60 CMOS Hex Inverting |U33,U40,U45 3 TEXAS INSTRUMENTS |SOIC-16N, [narrow package
CD4049UB , 16 PIN CD4049UBD , SOIC-16

61 Integrated Reference (U47 1 TEXAS INSTRUMENTS |SOIC-8, D [SOIC-8P
LM236 , 8 PIN IC LM236D-2.5V, SOIC - 8 |narrow
ILD213T ILD213T , SOIC 8
8 PIN IC

62 QUAD u48 1 TEXAS INSTRUMENTS |SOIC-14N [narrow package
LM239 LM239
14 PIN IC SOIC 14

63 Monostable Multi- U51 1 TEXAS INSTRUMENTS |SOIC-14N , [narrow package
CD4047b , 14 pin IC CD4047BM , SOIC-14

64 QUARTZ CRYSTAL |XT1 1 Andhra
3.2768 MHz 49U2FIK122P003M27680

65 Connector X1 1 09061487901 DIN 41 612
48 PIN MALE HARTING
DRN CHKD CUST. REF. BM-
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ITEM [DESCRIPTION IDENTITY QT |MATL. SPEC./ REMARKS PROC.
NO. DRG. NO./ REF.
MAKE&TYPE

1 PRINTED CIRCUIT PCB1 1

2 Current Transducer CT1,CT2 2 LEM CT-LAH25
LAH 25-NP , 3:1000 LAH 25-NP

3 Capacitor C1,C2,C42,C43,C45,C46,C47 7 |KEMET smd 2220
22uf / 25V, 10% C2220C226K3RA

4 Ceramic Capacitor C3,C4,C5,C6,C9,C11,C15,C16,C1 |33 |Vishay smd 1206
0.1uf / 50V, 10% 7,C18, C19, VJ1206Y104KXA

C20,C21,C22,C23,C24,C28,
C32,C33,C35,C38,C44,C51,C52,C

5 Ceramic Capacitor C7,C8 2 KEMET smd 1206
22pF 50V, +5% C1206C220J5GA

6 Ceramic Capacitor C10,C13 2 KEMET smd 1206
1uf / 25V, 10% C1206C105K3RA

7 Ceramic Capacitor C12,C27,C31,C37,C41 5 |KEMET smd 1206
100pf / 50V ,10% C1206C101K5GA

8 Ceramic Capacitor C14,C81 2 KEMET smd 1206
10uf / 25V, 10% C1206C106K3RA

9 Ceramic Capacitor C25,C29,C34,C39,C55,C57,C61, |10 [KEMET smd 1206
0.001uf / 25V, 5% C70,C72,C76 C1206C102J5GA

10 |[Ceramic Capacitor C26,C30,C36,C40 4 |KEMET smd 1206
0.47uf / 25V, 10% C1206C474K3RA

11 Ceramic Capacitor C49,C50,C58,C64,C65,C73,C82 |7 |KEMET smd 1206
4.7uf /| 25V, 10% C1206C475K3RA

12  |Ceramic Capacitor C53,C69 2 KEMET smd 1206
2.2uf / 25V, 10% C1206C225K3RA

13  |Electrolytic capacitor C56,C62,C63,C71,C77,C78 6 [Vishay AXIAL MOUNT
47nf / 400V, 2% MKP1839347404 |THROUGH

14  |Axial Capacitor C54,C67 2 Axial Mount
1uf/160V , 1% MKP1839510164 |Through hole

15 |[DC-DC Converter DC-DC1 1 Cosel THROUGH
I/p 9-18V, O/p 15V, 1.5W MGS1R51215 SIP -8

16 |Zener Diode DZ1,DZ2 2 |Vishay SMD

BZD27C5V1P DO-219AB

17 |Diode D1,D3,D4,D33,D036,D38 6 [On Semi
SMD: DO-214AC MRA4007T3G
DRN CHK CUST. REF. BM-
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NO. DRG. NO./ REF.
18 Reference Diode D2 1 Texas instrument SOIC 8 SOIC-
LM236D-2.5V D package|narrow
19 Diode D5,D6,D08,09,D12,D14,D15, |21 NXP Semiconductors
D20,D21,D23, PMLL4448 , SMD SOD80
D32,D34,D035,D037,D39,D40
20 Diode D7,D10,D13,D18,D24,D29 6 Shindengen
SF20L60U package: FTO-
21 Rectifier D11,D22 2 STMicroelectronics
STTH1R06 DO-41
22 Diode D19,D30 2 BA159 , DO-204AL (DO-
PACKAGE , THROUGH
23 Light Emitting Diode |LD1,LD2,LD3,LD4 (GREEN) |4
dia-3mm, pitch-
24 Differential Mode L1 1 VISHAY
22uH, 5 Amp IHLP4040DZER220M11
25 Power Mosfet MF1,MF2,MF3,MF4 MF5 MF |6 IXYS
IXKR47N60C5
ISOPLUS?247 package
26 diode D16, D17 Not used
27 Relay RL1 1 TE Connectivity
MGAP-12
28 Resistor R1,R111,R114 3 ROHM Semiconductor
100K 0.25W, +1% KTR18EZPF1003 SMD :
29 Resistor R111,R114 ROHM Semiconductor
430K 0.25W, +1% KTR18EZPF4303 SMD :
30 Resistor R2 1 ROHM Semiconductor
5k6 0.25W, +1% KTR18EZPF5601 SMD :
31 Resistor R3 1 ROHM Semiconductor
68k 0.25W, +1% KTR18EZPF6802 SMD :
32 Resistor R4,R12 2 ROHM Semiconductor
3k9 0.25W, +1% KTR18EZPF3901 SMD :
33 Resistor R5 1 ROHM Semiconductor
15k 0.25W, #1% KTR18EZPF1502 SMD :
DRN CHKD CUST. REF. BM-
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34 Resistor R6,R16,R17,R22,R24,R2 |31 ROHM Semiconductor
10k 0.25W, +1% 6,R28, R32, KTR18EZPF1002 SMD :
R34,R39,R41,R42, R45,
R46, R48, R49, R52, R54,
R55, R60, R64, R67, R84,
35 Resistor R8,R9,R65,R71,R89,R95 |6 ROHM Semiconductor
2k7 0.25W, +1% KTR18EZPF2701 SMD :
36 SOT (resistor placing) |R10,R19 2 CHANDSON
37 Resistor R13 1 ROHM Semiconductor
1k5 0.25W, +1% KTR18EZPF1501 SMD :
38 Resistor R11 1 ROHM Semiconductor
2k2 0.25W, +1% KTR18EZPF2201 SMD :
39 Resistor R14 1 ROHM Semiconductor
150k 0.25W, +1% KTR18EZPF1503 SMD :
40 Resistor R18 1 ROHM Semiconductor
3k6 0.25W, +1% KTR18EZPF3601 SMD :
41 Resistor R20, R23, R115, R118 4 ROHM Semiconductor
4k7 0.5W, +1% ESR18EZPF4701 SMD :
42 Resistor R21, R25, R66, R90, 6 ROHM Semiconductor
1k 0.25W, +1% R116, R120 KTR18EZPF1001 SMD :
43 Resistor R27,R29 2 ROHM Semiconductor
330E 0.25W, +1% KTR18EZPF3300 SMD :
44 Resistor R30,R37,R43,R50,R73,R |7 ROHM Semiconductor
2k 0.25W, +1% 97, R122 KTR18EZPF2001 SMD :
45 Resistor R31,R38,R44,R51 4 ROHM Semiconductor
20k 0.25W, +1% KTR18EZPF2002 SMD :
46 Resistor R33,R40,R47,R53,R105, |6 ROHM Semiconductor
3k3 0.25W, 1% KTR18EZPF3301 SMD:
47 Resistor R56 1 ROHM Semiconductor
4k3 0.25W, +1% KTR18EZPF4301 SMD:
48 Resistor R57,R81 2 ROHM Semiconductor
10E 0.25W, 1% KTR18EZPF10R0 SMD :
49 Resistor R58,R82 2 ROHM Semiconductor
100E 0.25W, 1% KTR18EZPF1000 SMD :
DRN CHKD CUST. REF. BM-
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50 Resistor R59,R77,R78,R83,R101, |6 VISHAY
47E 3W, +2% , CPF347R000GKB14
51 Resistor R61,R62,R68,R69,R74,R |12 [ROHM Semiconductor
470E 0.25W, +1% |75, KTR18EZPF4700 SMD : 1206
52 Resistor R63,R76,R79,R80,R87,R |8 ROHM Semiconductor
22K 0.25W, +1% |100, R103,R104 KTR18EZPF2202 SMD : 1206
53 Resistor R106,R107,R117,R119 |4 ROHM Semiconductor
12K 0.25W, +1% KTR18EZPF1202 SMD :
54 Resistor R109,R112 2 ROHM Semiconductor
150K 0.25W, +1% KTR18EZPF 1503 SMD : 1206
55 Resistor R7,R15 2 TE Connectivity
100K , 0.5W, +1% CRGP1206F 100K
56 Resistor R108 1 ROHM Semiconductor
33K 0.25W, +1% KTR18EZPF3302 SMD : 1206
57 Resistor R70,R94 2 Vishay
33K/MW, +1% RCL121833KOFKEK
58 Miniture Toggle SWi1 1 NKK SWITCHES
DPDT Switch M2022 SS1A01
59 testpoint TP1-TP25 25 [2mm X 2 mm copper on PCB
60 testpoint TJ1-TJ5 5 Mittal electronics (ME-47)
61 NPN Transistor TRA1 1 Diodes Incorporated
BC817-25, BC817-25 SMD : SOT23
62 Quad Two Input U1 1 TEXAS INSTRUMENTS
CD4011B , 14 PIN CD4011BM , SOIC 14 SOIC-14N
63 RIPPLE-CARRY u2 1 TEXAS INSTRUMENTS SOIC-16N
CD4040 ,16 PIN CD4040BM
64 Dual Quad Input U3 1 TEXAS INSTRUMENTS SOIC-14N
CD4012 , 14 PIN CD4012BM , SOIC 14
65 QUAD U4,U13,U31 3 TEXAS INSTRUMENTS SOIC-14N
LM239 , 14PINIC LM239 , SOIC 14
66 DUAL (B) SOLID U5,U6 2 IXYS
LBB127S LBB127S , SMD Package
DRN CHKD | CUST. REF. BM-
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67 CMOS Hex Inverting[U7,U10,U15 3 TEXAS INSTRUMENTS |SOIC-16N narrow package
CD4049UB CD4049UB, SOIC-16 D pakage

68 Optocoupler us,u33 2 VISHAY S08-OPTO- smd package
ILD213T , 8 PINIC ILD213T, SOIC 8

69 QUAD TWO INPUT [U9,U11,U14,U16, (8 TEXAS INSTRUMENTS |SOIC-14N narrow package
CD4093B , 14 PIN [U18,U24,U30, CD4093BM, SOIC 14

70 DUAL D-TYPE FLIP{U12,U17 2 TEXAS INSTRUMENTS |SOIC-14N narrow package
CD4013 , 14 PIN IC CD4013BM, SOIC 14

71 MOSFET DRIVER |U20,U22,U26,U2 |4 IR SOIC-16W wide package
IR2113 , 16 PIN IC IR2113SPbF, SOIC 16

72 CMOS HEX U19,U25 2 TEXAS INSTRUMENTS |SOIC-14N narrow package
CD40106B , 14 CD40106BM, SOIC 14

73 PHOTOCOUPLER |U21,U23,U27,U2 |4 FAIRCHILD SMD SO6-OPTO-2P54
H11L1 , 6 PINIC H11L1SM , SMD 6-pin DIP

74 QUAD TWO INPUT (U34 1 TEXAS INSTRUMENTS |SOIC-14N narrow package
CD4030B , 14 PIN CD4030, SOIC 14

75 Quartz crystal XT1 1 Andhra Electronics Through hole
1.8432 MHz 49U2FIK133P001M8432 |2 PIN PROFILE

76 Connector X1 1 HARTING
48 pin MALE 09061487901

77 Connector X2 1 HARTING
48 pin FEMALE 09062486823
DRN CHKD | CUST. REF. BM-

SHT.6 of 6

REV. 0




2

8
4

ro@-{ L@ EH
RS |
013
M
®

Power Module version O

gl

R78

1
@g. o @ T IN
Zo- [Ha|m/mz
2N 9 4
i85 &
. 5 X_TOWM 15 X_T0WW
@ 3 SLOT CUT SLOT CUT

b1
-

o S
®
®
[o
s
®
®
=
r=
®
®
=
v

®

MM SLOT CUT oUT

028
-l
®
b10
-l

10 MM SLOT

CUT out

R101

c77

c71
RS2

1L
TIT

Ho

ORI

"

POWER Module

0

220

144.45 MM,

28.04.2021.

SILK SCREEN TOP

oz
£5
:
g
9
5
Sa
J%
o
5
o3
3
32



lenovo
Text Box

lenovo
Text Box


SR CE S
i

®
®
®
cEEEE e
Foa ® RIE 2
®
®
%8 me e e e He w®me
® e
e @ 0o ® o? ®
e o ®
. -
. L]
6 b sLoT lic 0 60 X |[LO|(MM SLOT CHYT |puT
" 60 o MM sLOT [lculf ouT e o 6 0 ® o o ®
) ) ‘e
° ® ® "
POWER Module VO, 220 x 144.45 MM, 28.04.2021. SILK SCREEN BOTTOM



lenovo
Text Box

lenovo
Text Box




lenovo
Text Box

lenovo
Text Box


15 X_TOMM
SLOT CUT

n 60 X 10 MM SLOT CUT OUT ®
e O e ®

POWER Module VO, 220 x 144.45 MM, 28.04.2021.



lenovo
Text Box


524
12—9 ~rt 5
PCB FAB DETAILS: DFM ANALYSIS(MM)
6 05 92 .71 ——————= 1. 2 LAYER PCB PAD/PAD 0.3
1016 MIN
20 3 3 57= p=1t y @ 2 PCB MATERIAL : FR4 GLASS EPOXY PAD/TRACE | 0.3
T G l 3. PCB THICKNESS 1.6 MM AIRGAP TRACEIT
= VS’: A PEpp + + 4. COPPER THICKNES 70 MICRONS RACE | 0.3
1%4 P N b * L, PRI 5. TINNING ENIG WIN. TRACE WIDTH 0.4
s 3 » + . + + o+ PN % +4 » » 6. MASKING GREEN
! sprep * R 4 s, B} . + . 1 . 7. ALL DIMENSIONS ARE IN MM MIN. FoH S FOR PTH 0.5
5o b L £ 4 P + ++:+ N b . +* 4\: . ﬁ_** + . . 4# + @ IMPEDANCE NO
. » + + N + 4
e »* + : +* + Ak b
I . W;* R o . T . . DRILL CHART: TOP fo BOTTOM
I Ea— 2T s s, : T » 1o st Tt T, 1y b + N" e ALL UNITS ARE IN MILLIMETERS
+
. tyar .1 * N P " 1 2 ? ; N P FIGURE FINISHED SIZE PLATED QTyY
s . *. + et ::4‘ +“ﬁ EAIP N - PP * 0.5 PLATED 278
84.3 T ., R T o : 0.7 PLATED 8
® +
. o, .S g . e N 0.8 PLATED 12
132.08 134.59 TV I + e s og : 1.0 PLATED 69
. @ o +e [50080 + SR R 15 X 10w T3 X oW i3 X 7o ::: . i 1.0 PLATED 2
133 45 . ; + TOCUT| [SLOT CUT 0 ° e 1.2 PLATED 51
144 a5 | " °© O L © 1.5 PLATED 12
45 T P ¥ 1.6 PLATED 4
114 3 s .. £l e e s £l 2P * 1.8 PLATED 18
63.21 P fe . K . o : 2.1 PLATED 4
B (R £ * od s & #ls s d s 5 5 g £ TFF : 3.2 PLATED 8
+
° +
995 60 X 10 MM SLOT CUT oOU 0 X 10 ’
V + " MM SLQT CUT ouT + £ 995
5501 ! ‘ ' f PHE
_ pdute X TIT
«A—Bjs; CGSZJWER dule Y0, 220 x 14445 M\, 28.04.2021 220 =y T T - I h POWER MODULE fev
: 93 938975422: 34 — 2 1 = 1 9 - DESCRIPTION
186.69
209 .57
~—43.1 —=<=20 =
137.1 = 20 =


lenovo
Text Box

lenovo
Text Box

lenovo
Text Box

lenovo
Text Box


o=
(497
10x @ 2507V 7
. 2.50 12.77 M3 ROLLED TAP
"‘_ N —e—%—a—
"_ + + +
o Q
S ® S
R 8 3 ' R
NG) N Q 3
35 | 40 | 23 | 35 | 21 |2] | uLO) w
N o n N L
— N / g 0 v [@) -
o & + 4 4+ o+ 4+ 3 g 2
q o — N
™
\
NG} 46 , 20 | 75 .20 | \ 3x @ 2507 12
| | | | 4.50 M3 ROLLED TAP
; o + + 4+ + <4 4+ F ¢~
- ol 8x @ 2.50 ¥ 7.50
1/.85 78.74 92.71 22.88 ki S M3 ROLLED TAP
2x @ 2507 13 226 —|—
M3 ROLLED TAP .
A
F——m T T T T T :'I IR TTTT T :I T ——-
DIMENSINS AREI MRS [ BRERK SUARP DO NOT SCALE DRAVING [ reson 1.2
226 SURFACE IL#SI:SH: EDGES
— chifers Power Module Heat Sink
aa |1 MATERIAL: DWG NO A3
AL
WEIGHT: 401.33 SCALE:1:2 | seer 1 oF )

8 / 6 S 4 3 | 2 | ]



lenovo
Text Box


5. Control command module



L Ll o
Front
Facia
©
[’
. o
Module OK % -
| Module-OK-A >——PZ 3 Module-OK-K gl 3 o s
LD1 o|x z e
Green <|a @
g
UMD I
M .
+5V o——P % UMD-LED-K o) @
LD2 'g o
o~ Red o0
=L |
SE |¢
I
53
23
N g2 |¢
EE |3
£8 g
(o)
Oom |& ,
o
u o
- E S
E z
g &
Reset-Switch-In >——o 02— 24VG-FieldSupply 3
SwWi1
g
L %
W
g
-« 42
83
s
3
&
Back o x
Facia g8
£l g
- |&g
w
2
N
" B
wld 2 Alw K7 E@
+24V-FieldSupply < 10 @ OTZ—>»>UMD-NO1 52
|| 24VG-FieldSupply «: . 52 o 0 oz‘;—» UMD-P1 s 69 8< S
UMD-NO2 &————R 10 0 O+%2——>UMD-P2 @ Jueh
SPARE-O/P-P1 & Encoder-Com <———®8 105 o) O£ ——>UP1-NO °l 8l DEJ%
© SpeedControlOut < 3 210 Z(0 EXog
Encoder-1 & 0 Q@ OT——>»UP1-P gz EL<S
Encoder-2 & Zlo 0 otEZ—»UuP2NO _ Eg Eggg
Encoder-3 «: O 0 orFt—»uP2-P & &ie g8
= -
SCRAM1-P &— Encoder-4 10 O O1F&—»DN1-NO E 2 9278
SCRAM1-NO & 10 Q0 OTHE—»DN1-P z|E 3|20 4%
SCRAM2-P & 70T ol 5NN 2|2 w El20 54
SCRAM2-NO & SPARE-O/P-NOT (221> G 2 2la|E Q128283
Module-OK-NO «: 1O 0 OrZ—>»DN2-P 29| F UuiahZa
- Module-OK-P ~ «— BLSNO é—ggj O ¢ O7Z——»SPARE1-NO g S Se3528
- CEEEE——T T P4
SPARE2-NOK: B0 0 O SPARE1-P ot we
- SPARE2-P «— « PETO0 O O —»12V-N-G a
SpeedControlOutGnd & 12V-IN-G S0 0 O1=Ux EARTH E
d32 732
O Q9 OT=—>+12V-IN
+12V-IN &2 2t
‘_J< NJ< 48 PIN CONNECTOR oa
1 =z
S
e
o
x
(&)
()
w
o
z
o]
@
o >
w
['4
Q
(@]
-
<]
DRG.NO. L =
SHT. 1 OF 6
REV. 0




) 14 ¢ ¥ g
0 ‘A3d ‘ON ©¥ad 1snd
9 40 ¢ 'lHS ‘aMHO 's3d "aMHO 'oda Nda
OILVINIHOS TvOId10313
3|NPOJA |0Jjuo uewwo
‘ON '0da INPO jo4u0D P o J1L1L FuLans| v
q
- of
B A
2 AQS/4NL 0| —
MoI..|"\d1__|..l_
o <+
sz NN E
ASZ/dnzZ _|.
10
> A0S/4nL g o
5ol]a__ll_w J
ASTIANLY, »
7201 J 8
~ ng =3
g e =k
Y sk
e = LOND
| aNo |
ol 2
o S
o
z g q
S )
00
as
2 Q
& >
¥ o
N N —
z o
> z
& >
+ N
E|
©
e &
Q
4
o
o~ o
(=
5|2
) 14 ¢ ¥ g




W L = @ =
S o
[}
£ 6
® |o
= >
5 |2
+24V-FieldSupply &— B n , M*MV
l—,/\/\JM e > EN1
Encoder-1 »——D02— ¢ . [ Wl -1 TR
+24V-FieldSupply «&——rB3=p 3 6 5V-G 1l °
AESCENE S qF » EN2
Encoder-2 3 K nD/l?aA4007 ILD213T J_ +33v
G R7
) 2K
+24V-FieldSupply <« T e \ > EN3
Encoder-3 ) D4 ¢ R9 ?V,K_—I R10_~+3.3V
MRA4007 W T 1K5 2 Ny 7 2K
. 3 o s ! > EN4
+24V-FieldSupply <« RN ¥ ""K 5V
Encoder-4 ) L i LI e 5 -
ILD213T 5V-G
) S
Encoder-Com »——»24VG-FieldSupply g
&
=
[}
2
[}
;13 +3.3V
+24V-FieldSupply <<%M51_m1_u3 . S UP1
D > 1KS o ?QK_ 7 R16 5,33y g
UP1-NO 1€ MRAZ007 t — I_MTO - [
UP1-P >—324VG-FieldSupply +24V/-FieldSupply <<+3fw_mi AL o S UP2 5
UP2-NO 3 o { e, | R s . o |8
UP2-P »>—>»24VG-FieldSupply BTt 5V-G =
U4 l—\/\/\/%on.sv -8 o]
) SE
+24V-FieldSupply <—F&%rsm =t w8 5 DN1 =<
08 TRz ~ o2
DN1-NO > —— {4 ma | ] - I—M%O*W £2|g
DN1-P »—»24VG-FieldSupply +24V-FieldSupply «—&rsg e ¥w|; 6 NG S DN2 S 3 £
D9 1_‘/\/\’_14 N 5 8
DN2-NO?> K MRA4007 A 1 © 3:‘ 8
DN2-P »>—>»>24VG-FieldSupply ILD213T 5V-G %% =
£
<)
us ANEE-o v oo
+24V-FieldSupply <28 d & 5> SCRAM1
i, | s Ros . >
SCRAM1-NO o 1 l—/\/\,ro 33v . z
SCRAMA1-P >——> 24VG-FieldSupply +24V-FieldSupply «—tsm™ gzt ¥ 3 e » SCRAM2 |2 |°
Ny =
SCRAM2-NO o Kot >
SCRAM2-P »>———>» 24VG-FieldSupply G213t e B30 o rnay
us VNNV O
+24V-FieldSupply <—5Z5an NNzt - 8 >» BLS
BLS-NO >, z:RZAaom < [V VIKs 2 *‘NK 7
BLS-P »>——» 24VG-FieldSupply +24V-FieldSupply <—merssh =T *\.K 6_sv6 l AABE 61337
Reset-Switch-In) o ‘ Kot Mt - S
ILD213T 5V-G UMDTestingilgushbutton
;27 +3.3V
uz VN0
+24V-FieldSupply 528 L 8 » SPARE1
SPARE1-NO> lvieas i, [ e RSO o .3ay
b VRA4007 1@ i [_" VNV O
SPARE 1-P »>———»24VG-FieldSupply +24V-FieldSupply «—5ors T ?“K e » SPARE2
SPARE2-NO> o 4 S s =8
SPARE2-P »>——»24VG-FieldSupply [D213T E
4
=
[=4
o
2
D
DRG.NO. w [=) o o =
SHT. 3 OF 6
REV. 0




Lo Ll o &) m <C
. ©
+3.3V ZO
. [’
Q ()
4
a
s SRS < |o
858838 5y E g
Q I
[a)yayayaya} +5V
% ra1 $88888 +5V o) o |x
EN1 & 25 1 Reo 1.
53 N El
EN2 & 2 | rp RD12 :% 0K PR54 - °T3
23 RD3 K . S Ve
EN3 & RB2
RDO |22 2y a1 Q vi 8
EN4 « 2 | rea RO —4 a2 S vz (L > OUT1
21 RD2 A3 Y3 T res > SpeedControl
UP1 « RB4 Al Y4 7 ¢RI AAN—OrEY
24 A5 Y5
UP2 & 2 | res Ras &1 4 A6 ve R N
2 A7 Y7 a% o &
DN1 & 2 | res 2y A8 ve [
27 1l— a |—|
DN2 «- RB7 . P00 — % 2
32 4
SCRAM1 & Res R 1 ;
R41 =
SCRAM2 - 33 1 rBg 10K CD4049UB
34 G >>UMD-LED-K
BLS & RB10 .
UMDTesting_Pushbutton - 3 1 Re11 +5V UOC
41
SPARE1 ————RB12 CD4049UB
4 RD7
+3.3V SPARE2 RB13 RDS 3> UMD-Relay
T 43 | Ra14/AN14 RD4 s
VRI j RB15 RG13 :g . 0 e
RD13 +5vOo_R55 g x
10K 4% rota O o >>MOD-STS e
U10D 1)
Front Facia 45%‘ RD15 CD4049UB 8
5V-G RA2
RA9
RA10
TP6 -
[a]
64 2
6 osc2 X
- o
C13 ]
XT1 33pF [0} w
8 MHz 3 o
« 5VG =10
TP7 2 =
7 85 1 osci RGY [ = <
C1TX o2
C14 u1TX Swi .
33pF u2TX cL|Q
w5 RG6 5 8 g
h +5V
i 22|g
————o03.
; S 74 co|x
2 75| PGEC2 T=|0
3 PGED2 11 12 g X
4 [=
5 U10E e 8
5PINMALE CD4049UB Q5
Ow
+5V cirx [
< y 14 15
BE UtRrx 52 o -
S x
w
uarx CD4049UB e} =}
P8 =
=
5V-G
4 RsT X F
+5V O—{ SEN1
R42
— R43 J—
+3.3V 02 sEn2 RST AN AR | g
o 20K . 330E
= ©
=z O f—
T 1°
ADM13305
N 5V-G
=2 R44 99
Ve +5V 100
4K7 o8
1 rats 96 5
95 ol
94 6
+33V 5V 93 U12B
92 CD4001BM
91
20
Ly 2.L3 89
bt S 71 s
70 10
69 R o
V-G V-G gg u12c
66 CD4001BM
60
59
e 1 i
SCK1 19 12
% soo1 * it
13
8 soit U120
V-G CD4001BM
soat [
soLt (X
A rr12
R45
+33V. O 5 30 { avoD VDDCORE |22
o >
7 O &
17 g
o 5 12 s +3.3V
o S g <
7
iE 6
31 5 TR T P P T
AVSS e 54 8 w2 gl 8 92 g8
23382 i3 5% 8 8F 8 8 &F
NG S5535 3
GSPIC33FJ256GP710A e
wlolololo
el TTTTTT
5VG 5V-G
De-coupling Capacitor For Micro-controller
between VDD and VSS w
=
=
o
2
2]
DRG.NO. L =) Joe) e
SHT. 4 OF 6
REV. 0




SHT.

OF

L Ll = = =
S ©
B
0 o
5 |8
+5V
o
S AS
RL1
MGAP-5
N2 S UMD-NO2
T ne2 > UMD-P2
o e S UMD-NOT
i T
e ‘
UMD-Relay «- ! gzéw-zs 3
g
W Z
2|
0
V-G
a
4
I
o
e |y
=] o
8o
=
=¥
[l
. =4
S Q|2
02%|%
5 28|
<
© < EEIS
oAS Ef—j °
L2 E
MGAP-5 S o
2 od
NO2
P2, ¥ X
T+ _NC2
| P
g pCl 5 SPARE-O/P-NO1 =
o |—°“mx =
Rag 5> SPARE-O/P-P1
3K3 1 TR2
OUT1K BC817-25
R49 ~
1K
V-G
Y
E
=
o
2
(2]
DRG.NO. L = =

REV.




A

[, [} =)
ILAST IDENTITY OF COMPONENTS ) ©
lc29 CAPACITOR 3
1 CONNECTOR o w
18 DIODE g o
DC-DC1 DC-DC CONVERTER
1 DUCTOR
D2 LED o |o
R62 RESISTOR . .
[[R3 TRANSISTOR = >
[[P9 TEST PIN % |&J
13 IC
REG1 REGULATOR
11 CRYSTAL
1 48 PIN CONNECTOR
RL3 RELAY
+5v
o
Rso  AMD17
1K MRA4007
?/ILGSAPS
Module-OK-A X2
—i4p )
Module-OK-K N, g
@
&
a
=
[}
2
o
a
<
I
[}
o |4
L S |a
5V-G -8 9
=
=+
£8
5018
o%|x
22|
€0 |8
X |(o
=
U13 E 8
R60
*+8V 0750 VN R61 ! *»,l( 8 > SpeedControlOut 8 =
SpeedControl » K5 2 N z > SpeedControlOutGnd
B L&
™ z
NE 449l w |E
ILD213T =
=
w
4
=
=
o
2
»
DRG.NO. L =) e
SHT. 6 OF 6
REV. 0




BM-

REV. DATE REVISIONS /ISSUES PREPARED APPROVED
NO.
0 ISSUED FOR APPROVAL
REFERENCE
CL Control Command Module
BILL OF MATERIAL PROJ. NO.
DATE
PREPD
BM-
CHKD
APPD SHT. 1 OF 4
REV. 0




ITEM DESCRIPTION IDENTITY QTY.|MATL. SPEC./ remark
NO. DRG. NO./
MAKE&TYPE
1 PRINTED CIRCUIT BOARD |PCB1 1
2 CONNECTOR CN1 1 MOLEX
22-29-2051
3 Capacitor C1,C2,C6,C7,C8,C9 6 KEMET
22uF/25V , 10% , smd:2220 C2220C226K3RACTU
4 Capacitor C3,C5 2 Vishay
0.1uf/50V,10%, smd:1206 VJ1206Y104KXAAT
5 Capacitor C4,C27,C20 3 KEMET
4.7uF/25V, 10%, smd:1206 C1206C475K3RACTU
6 Capacitor C10,C11,C21,C23,C24, |6 KEMET
10uF/10V,10%,smd:1206 C1206C106K8RALTU
7 Capacitor C12,C15,C16,C17,C18, |10 KEMET
0.1uF/25V, 10%, smd:1210 C19,C22,C25,C28,C29 C1210C104K3RACTU
8 CERAMIC CAPACITOR C13,C14 2 KEMET
33pF 50V, +5% , SMD : 1206 C1206C330J5GAC
9 DC-DC Converter DC-DC1 1 GAIA
I/p 9-36V, O/p 5V, 4W MGDSK04HC
10 Diode D1to D18 18 On Semi
SMD: DO-214AC package MRA4007T3G
12 Light Emiting Diode Green LD1 1
Dia-3mm Pitch-2.5mm
13 Light Emiting Diode RED LD2 1
Dia-3mm Pitch-2.5mm
14 Differential Mode Choke L1 1 VISHAY
22uH , 5A IHLP4040DZER220M11
15 Regulator REG1 1 Microchip Technology /
3.3V 0.5A 4-Pin (3+Tab) MIC5209-3.3YS-TR
SOT-223 SMD/SMT, SOT-223-3
16 Relay RL1,RL2,RL3 3 TE Connectivity
5V DC MGAP-5
17 Resistor R1,R4,R7,R10,R13,R16, (14 ROHM Semiconductor
2K ,0.25W, 1% R22 R25,R28,R31,R35, KTR18EZPF2001
DRN CHKD CUST. REF. BM-
SHT. 2 of 4
REV. 0




ITEM |DESCRIPTION IDENTITY QTY. [MATL. SPEC./ REMARKS
NO. DRG. NO./
MAKE&TYPE

18 Resistor R2,R5,R8,R11,R14,R17,R20, 14 ROHM Semiconductor

4k7/0.5W , +1% R23,R26,R29,R32,R34,R38,R57 ESR18EZPF4701 SMD : 1206
19 Resistor R44 1 ROHM Semiconductor

4k7/0.25W ,+1% KTR18EZPF4701 SMD : 1206
20 Resistor R3,R6,R9,R12,R15,R18,R21,R24,|15 ROHM

1k5,0.25W,+1% R27,R30,R33,R36,R39,R58,R61 KTR18EZPF1501 SMD : 1206
21 Resistor R40 1 YAGEO

1K3 0.25W, +1% AC1206FR-071K3L SMD :
22 Resistor R41,R53,R54,R55,R56 5 ROHM Semiconductor

10K ,0.25W, +1% KTR18EZPF1002 SMD : 1206
23 Resistor R42 1 ROHM Semiconductor

20K 0.25W, +1% KTR18EZPF2002 SMD : 1206
24 Resistor R43 1 ROHM Semiconductor

330E ,0.25W, +1% KTR18EZPF3300 SMD : 1206
25 Resistor R45 1 ROHM Semiconductor

10E ,0.25W, +1% KTR18EZPF10R0 SMD :
26 Resistor R46,R48,R51 3 ROHM Semiconductor

3K3, 0.25W, #1% KTR18EZPF3301 SMD:
27 Resistor R47,R49,R50,R52 4 ROHM Semiconductor

1K ,0.25W, +1% KTR18EZPF1001 SMD : 1206
28 Resistor R60 1 Vishay

750E ,0.25W, +1% CRCW1206750RFKEAC
29 Push Button Switch [SW1 1 KNITTER-SWITCH

Normaly Open MPE 206R
30 Test Point TP1-TP9 9 2mm X 2 mm copper on PCB
31 NPN Transistor TR1,TR2,TR3 3 Diodes Incorporated

BC817-25 BC817-25

45V,1.5A SMD : SOT23
32 Optocoupler U1,U2,U3,U4, 8 VISHAY

8 PIN IC, SMD u5,uU6,U7, U13 ILD213T , SOIC 8
33 16-bit Digital Signal |U8 1 Microchip

Controllers 100 pin IC - TQFP (14x14x1mm

dsPIC33FJ256GP710A 100-Lead Plastic Thin Quad

DRN CHKD APPD | CUST. REF. BM-

SHT. 3 of 4
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ITEM |DESCRIPTION IDENTITY [QTY.|MATL. SPEC./ REMARKS
NO. DRG. NO./
34 Octal buffer/line driver; 3-state U9 1 NXP (PHILIPS) NAME : SO20
74HCT541D 74HCT541D , SOIC 20 Body width-7.5mr
ver: SOT163-1
35 CMOS HEX INVERTING BUFFER AND CONVHU10 1 TEXAS INSTRUMENTS Narrow
CD4049UB CD4049UB , SOIC 16 SOIC-16N
36 DUAL PROCESSOR SUPERVISORS WITH WU11 1 ANALOG DEVICE. Narrow package
ADM13305 ADM13305-33ARZ
SOIC 8
37 QUARTZ CRYSTAL XT1 1 ANDHRA ELECTRONICS
8 MHz 49U2FIH133P008M000000
38 Connector X1 1 HARTING
48 Pin MALE Connector 09061487901
39 Connector X2 1 HARTING
48 Pin FEMALE Connector 09062486823
40 QAUD Two input NOR gate u12 1 TEXAS INSTRUMENTS Narrow
CD4001B CD4001BM SOIC-14N
SOIC 14
DRN CHKD APPD CUST. REF. BM-
SHT. 4 of 4
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BY LAYER: TOP to BOTTOM
ALL UNITS ARE IN MILLIMETERS
FIGURE | FINISHED_SIZE |TOLERANCE_DRILL PLATED QTY
° 0.5 +0.0/-0.0 PLATED 167
+ 0.7 +0.0/-0.0 PLATED 24
- 0.8 +0.0/-0.0 PLATED 6
. 1.0 +0.0/-0.0 PLATED 48
* 1.0 +0.0/-0.0 PLATED 13
- 1.2 +0.0/-0.0 PLATED 1
- 1.2 +0.01/-0.01 PLATED 4
® 2.0 +0.0/-0.0 PLATED 10
O 2.0 +0.05/-0.05 PLATED 2
® 2.7 +0.05/-0.05 PLATED 2
R 2.8 +0.0/-0.0 PLATED 2
E 554;—‘ ﬁi TOTAL HOLES: 279
- _
T o 48.055
C ™ icar d J PCB FAB DETAILS:
Lo, v 12 LAYER pCB
d] s ] 7 5 2. PCB MATERIAL:FR4 GLASS EPOXY
- 3 = 3. PCB THICKNESS: 1.6 MM
2 = 4. COPPER THICKNESS: 70 MICRONS
N | mm 5. TINNING ENIG
s v Ly = 6. MASKING GREEN
133.5 = 7. ALL DIMENSIONS ARE IN MM
1445
EERE e e
- | T W
g il T i
iy T Gl > [ H "8
5 5 2 5 L] 000 008
,i, o
’ 1
s e
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BY LAYER: TOP to BOTTOM
ALL UNITS ARE IN MILLIMETERS
FIGURE FINISHED_SIZE TOLERANCE_DRILL PLATED QTY
. 0.5 +0.0/-0.0 PLATED 167
* 0.7 +0.0/-0.0 PLATED 24
* 0.8 +0.0/-0.0 PLATED 6
* 1.0 +0.0/-0.0 PLATED 48
* 1.0 +0.0/-0.0 PLATED 13
e 1.2 +0.0/-0.0 PLATED 1
. 1.2 +0.01/-0.01 PLATED 4
® 2.0 +0.0/-0.0 PLATED 10
O 2.0 +0.05/-0.05 PLATED 2
& 2.7 +0.05/-0.05 PLATED 2
o g 2.8 +0.0/-0.0 PLATED 2
355:1 r TOTAL HOLES: 279
| — i HMODULE VER—06_CL_Fo—IDAPLIZ-I3 — — 1 — WL T
— 28.055
g ) 4 g 3 i PCB FAB DETAILS:
1M Do-per B L [ 1. 2 LAYER PCB
s 250 =7 D Re | » 2. PCB MATERIAL:FR4 GLASS EPOXY
. 2 Lo il P '}; 3. PCB THICKNESS: 1.6 MM
. fo ] mm: | rrd 4. COPPER THICKNESS: 70 MICRONS
. . ¥, = 5 1, 5. TINNING ENIG
paili== (=E] v e o *® 6. MASKING GREEN
133.5 e ” o 2 C :‘ 7. ALL DIMENSIONS ARE IN MM
¥) e | b4
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BY LAYER: TOP to BOTTOM
ALL UNITS ARE IN MILLIMETERS
FIGURE | FINISHED_SIZE TOLERANCE_DRILL PLATED QTY
e 0.5 +0.0/-0.0 PLATED 167
* 0.7 +0.0/-0.0 PLATED 24
* 0.8 +0.0/-0.0 PLATED 6
. 1.0 +0.0/-0.0 PLATED 48
* 1.0 +0.0/-0.0 PLATED 13
e 1.2 +0.0/-0.0 PLATED 1
. 1.2 +0.01/-0.01 PLATED 4
® 2.0 +0.0/-0.0 PLATED 10
O 2.0 +0.05/-0.05 PLATED 2
& 2.7 +0.05/-0.05 PLATED 2
s 2.8 +0.0/-0.0 PLATED 2
3551?" — TOTAL HOLES: 279
1~
b - f
[F t: @ ® -+
®06 28.0bp5
: ¢ ) oo ° i PCB FAB DETAILS:
+E @ B AP ® B
* 9 1. 2 LAYER PCB
b . oo e 2. PCB MATERIAL:FR4 GLASS EPOXY
. o . 3. PCB THICKNESS: 1.6 MM
2T s ETIN Co ‘ 4. COPPER THICKNESS: 70 MICRONS
a0 F 7 o . . . 5. TINNING ENIG
o " e o, ecccesse RCT o 6. MASKING GREEN
133.5 e e — 7. ALL DIMENSIONS ARE IN MM
) . . o -+ || 144.5
O O ® @ : ¢ G : ‘ e ® ’*’QH
° R i*; 1 ®eo
5.5 ns @ R FEF Rk
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C
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TITLE CAPACITOR PLATE
— GENERAL ARRANGEMENT
ELECTRICAL SCHEMATIC
BILL OF MATERIAL
TITLE DRG.No. DRN DRG. CHKD. DES. DES. CHKD. | APPD.
REFERENCE DRAWINGS = PROJ NG,
SCALE: PROJECTION ]
A NAS|
ALL DIMENSIONS ARE IN mm UNLESS STATED
DRN OTHERWISE GENERAL TOLERANCE ~ ANGLES * 1/2° Sdi- SHT. 1 OF 1
No|LOC| REVISION DESCRIPTION APPD | FULLNOS.#1 1 DEC.PLACE 0.5 -
DATE 2 DEC.PLACE +0.05 3 DEC.PLACE 0.005 ISSUE|REY | sUEDFOR|  PROJN. SSue DATE APPD. | CUST DRG No. e
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REV. DATE REVISIONS /ISSUES PREPARED APPROVED
NO.
0 ISSUED FOR APPROVAL
REFERENCE
CcL Capacitor Plate
BILL OF MATERIAL
PROJ. NO.
DATE
PREPD
BM-
CHKD
APPD SHT. 1 2

REV. 0




ITEM DESCRIPTION IDENTITY QTy. MATL. SPEC./ REMARKS PROC.
NO. DRG. NO./ REF.
MAKE&TYPE
1 PRINTED CIRCUIT BOARD PCB1 1
2 capacitor C1,C2,C3,C4,C5,C6 6 |EPCOS/TDK
680uf/160V, 20 % B43252C1687M000
3 Terminal block 1 1 |OSTYK42104030
OSTYK42104030
4 Resistor R1 1 |[CPF310KOOOFKE14
10K 3W CPF310KO00FKE14
DRN CHKD APPD CUST. REF.
BM-
SHT. 2 OF

REV. 0
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BARC

210

TITLE: REV:
CAP PLATE
DESCRIPTION:
PCB FAB DETAILS:
1. 2 LAYER PCB
2. PCB MATERIAL : FR4 GLASS EPOXY
3. PCB THICKNESS : 1.6 MM
4. COPPER THICKNESS : 70 MICRONS
5. TINNING ENIG
6. MASKING GREEN
7. ALL DIMENSIONS IN NM
65
o - " " " DRILL CHART: TOP fo BOTTOM
* ALL UNITS ARE IN MILLIMETERS
¥ + ¥ ¥ + + 35 FIGURE| FINISHED_SIZE PLATED QTY
. . . . . . + 1.2 PLATED 2
N - 1.9 PLATED 4
* * + * £ 2.0 PLATED 12
m dpju_r%m %35 WN03.08.2021 — n 30 PLATED 14
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