
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10

10

11

11

12

12

D D

C C

B B

A A

E:\Jovin\MY PROJECTS\1320\SCH and PCB\Final Files\PCB-1320-P0 PCB\Cooled Pump 1.SchDoc

Format No:

7

Vinvish Technologies Pvt. Ltd.
C-16, Thejaswini
Technopark, Trivandrum
Kerala - 695581
India31

Cooled Pump 1

20-Jan-2014
Jovin

Title

Size: Number:

Date:
Drawn By:

Revision:

Sheet of
SudeepChecked By: WinstonApprovedBy:

File:

Project Code:1320

A3

CELE40.13

PCB-1320-P0 P0

Cooler +1

Thermistor2

Monitor PD A3

Monitor PD C4

Thermistor5

N/C6

N/C7 N/C 8

N/C 9

Laser A 10

Laser C 11

N/C 12

Case GND 13

Cooler - 14
1480nm pump-Laser 1

R1304

10K-0.1W-5%

C849

100nF-25V-10%

GND

1

3
2

Q77

MMBT3904

R1308
4.99K-0.1W-1%

+5VA

R1312

499R-0.1W-1%

A1

B2

GND3 Y 4

VCC 5

U187

SN74AHC1G32DBVR

CP1-DISLDD

GND

C850

100nF-25V-10%

GND

GND
1 2
D135

MBR0520L

GND

CP1 INTEG IN+

R1307

100R-0.1W-1%

GND

SO
U

R
C

E
3

D
R

A
IN

2

GATE1

Q76
SPD30N03S2L-20

R1309
10K-0.1W-1%

1
1

2
2

3
3

U186

CDSOT23-SLVU2.8

1
2

D133
SK32A-TP

CP1-ANODE

CP1-CATHODE

i
HIGH CURRENT PATH

i
HIGH CURRENT PATH

GND

GND

CP1-DIFF-AMP+

SW2_OUT1

T_SENSOR_VOLTAGE2

OPA6_IN–3

OPA6_OUT4

OPA6_IN+5

DAC0_OUT6

DAC0_OUT_SET7

OPA2_IN–8

OPA2_OUT9

OPA2_IN+10

OPA5_IN–11

OPA5_OUT12

O
PA

5_
IN

+
13

O
PA

4_
IN

–
14

O
PA

4_
O

U
T

15

O
PA

4_
IN

+
16

D
A

C
2_

O
U

T
17

A
G

N
D

18

A
V

D
D

19

D
A

C
2_

O
U

T_
SE

T
20

D
A

C
1_

O
U

T_
SE

T
21

D
A

C
1_

O
U

T
22

O
PA

3_
IN

–
23

O
PA

3_
O

U
T

24

OPA3_IN+ 25REF_OUT_+2.5V 26EXT_REF_IN 27SW1_OUT 28OPA1_IN+ 29OPA1_OUT 30OPA1_IN– 31CH5 32CH4 33CH3 34CH2 35RESET 36

SC
LK

37
M

O
SI

38
M

IS
O

39
SS

40
B

V
D

D
41

D
V

D
D

42
D

G
N

D
43

TH
ER

M
_I

_O
U

TP
U

T
44

IS
ET

_R
ES

IS
TO

R
45

O
PA

7_
IN

–
46

O
PA

7_
O

U
T

47
O

PA
7_

IN
+

48

U188
AMC7820Y/250

SC
K

M
O

SI
M

IS
O

C
P1

 C
S

+5VA

+5VA

ADC

CP1 INTEG IN+

CP1 INTEG OUT

C858
100nF-25V-10%

CP1-DAC1-OUT

CP1-IBIAS

CP1 INTEG IN-

CP1-ANODE

CP1-CATHODE

CP1-DIFF AMP-

CP1-DIFF-AMP+

-5V BIAS CP

CP1-MPDC

R
13

24

1.
5K

-0
.1

W
-5

%

GND

R1323

1.5K-0.1W-5%
C860

100nF-50V-10%

CP1-MPDC

AGND1

R
13

20
37

.4
K

-0
.1

W
-1

%

GND

CP1-TH-SENSE

R1319

1M
-0

.1
W

-1
%

C
P1

-T
H

-S
EN

SE

GND

MODSEL1

SDZ2

FAULTZ3

IN+4

IN-5

GVDD6

GVDD7

GAIN/SLV8

GND9

GND10

GND11

HI-Z12

FS213

FS114

FS015

SYNC16 AVCC 17PVCC 18PVCC 19BSN 20OUTN 21GND 22OUTN 23BSN 24GND 25BSP 26OUTP 27GND 28OUTP 29BSP 30PVCC 31PVCC 32EP 33
U189

DRV595

C862

100nF-50V-10%

+

C861

10uF-50V-10%

GND

C853

100nF-50V-10%

C852

100nF-50V-10%

GND

PROVIDE GROUND SEPARATION

CP1-THA

GND

C
P1

-T
H

A

GND

R1326
100K-0.1W-0.1%

R1325
DNP

+12V

CP1-TEC-EN

R1328

1K-0.1W-5%

GND

GND

GND
GND
+12V

GND

GND

GND

GND

C867

0.22uF-25V-10%

C870

0.22uF-25V-10%

+12V

+12V

C
86

4

10
0n

F-
25

V
-1

0%

GND

C
86

3

1n
F-

25
V

-5
%

+12V

C
87

4

10
0n

F-
25

V
-1

0%

C
87

3
1n

F-
25

V
-5

%

GND

L56

10uH-5.1A-20%

L57

10uH-5.1A-20%

GND

GND

i
Keep 5A Trace

i
Keep 5A Trace

GND +12V GND+12V+12VGND

OUT A1

V–2

+IN3 –IN 4

V+ 5
U191

AD8601WDRTZ-REEL7

OUT A1

V–2

+IN3 –IN 4

V+ 5
U190

AD8601WDRTZ-REEL7

+5VA

C876

100nF-25V-10%

GND

GND

GND

+5VA

C869

1u
F-

25
V

-1
0%

C868

1uF-25V-10%

GND

R1341

2.43K-0.1W-1%
GND

+5VA

+5VA

C871

100nF-25V-10%

GND

CP1 DRVIN

R
13

42
25

5K
-0

.1
W

-1
%

R
13

43
10

0K
-0

.1
W

-0
.1

%

R
13

45
10

0K
-0

.1
W

-0
.1

%

R1340

0.
1R

 2
W

 1
%

CP1-TEC-POS

R1337

8.06K-0.1W-1%
CP1-TEC-NEG CP1 TEC-DIFF-AMP+

CP1 TEC-DIFF-AMP-

CP1 TEC-DIFF-OUT

CP1 TEC-DIFF-AMP+

CP1 TEC-DIFF-AMP-
CP1 TEC-DIFF-OUT

COOLED PUMP -1 TEC DRIVER

R1315
100K-0.1W-1%

GND+

C848

10uF-25V-1%

CP1-DAC1-OUT

CP1-IBIAS

CP1-IBIAS

CP1 DRVIN

+5VA

CP1 TEC DRIVE VOLTAGE

CP1 DAC0_OUT

CP1 DAC0_OUT

At max o/p current =2000uA o/p 
voltage=3V,At min o/p current 
100uA o/p voltage=150mV

+3.3V

+3.3V

+2.5V

CP1-TEC-POS CP1-TEC-NEG

CP1-DIFF AMP-

CPA2.7V

R1321
150K-0.1W-10%

COOLED PUMP-1  LASER DIODE DRIVER

GAIN=5

R1351

4.99K-0.1W-1%

R1339

4.99K-0.1W-1%
CP1 TEC DRIVE VOLTAGE

GND

CASE TEMPERATURE 1

1

2

TH4

MF52A1103F3380
R1322

10
K

-0
.1

W
-1

%

C856

100nF-25V-10%

C857
100nF-25V-10%

GND
GND

GND

+5VA

1
TP50

Power Input

CASE TEMP 1

CASE TEMP 1

+

C851

10uF-50V-10%

+ C865
10uF-50V-10%

+ C875
10uF-50V-10%1

2

D136
UPS115UE3/TR7

1
2

D137
UPS115UE3/TR7

3

1

2

Q78
2N7002

C
85

4

1u
F-

16
V

-1
0%

C
85

5

1u
F-

25
V

-1
0%

C859
1uF-16V-10%

C866
3.

3u
F-

25
V

-1
0%

C872

3.
3u

F-
25

V
-1

0%

R1305
10K-0.1W-5%

R1314
1K-0.1W-5%

R1306

10K-0.1W-5%

R1311
10K-0.1W-5%

R1327
33K-0.1W-1%

R1333 20K-0.1W-1%

R1334 0R0-0.1W

R1348

100R-0.1W-1%

R1316

0.
22

0R
 -2

W
-1

%

R1349

8.06K-0.1W-1%

R1338
40K-0.15W-.1%

R1350
40K-0.15W-.1%

R1352

4.42K-0.1W-1%

CP1 INTEG OUT

R1378

1M-0.1W-1%

CP1 INTEG IN-

R1310
100K-0.1W-1%

R1313

10K-0.1W-1%

R1317

10K-0.1W-1%

R1318

100K-0.1W-1%

GND

R1415

DNP

R1417
DNP

R1416
DNP

R
13

44
D

N
P

R
13

46
D

N
P

R1336 DNP

R1330
10K-0.1W-1%

R1235

0.
0R

-2
W

%

R
14

36
D

N
P

C903100nF-50V-10%
GND

IN
1

O
U

T
2

G
N

D
3

U206
REF3030AIDBZR

C915

0.47uF-25V-10%

C
P1

-A
M

C
-R

ST

+3.3V

GND

R1490 1K-0.1W-5%

C1022 100nF-25V-10%

CP1-IBIAS

R1491 1K-0.1W-5%

C1023 100nF-25V-10%
R1492 1K-0.1W-5%

C1024 100nF-25V-10%
R1493 1K-0.1W-5%

C1025 100nF-25V-10%

OUTPWRCP1

CP1-TH-SENSE

CP1 TEC-DIFF-OUT

+5VA
B50

Bead

AGND1

AGND1

AGND1

AGND1

AGND1

AGND1

GND

AGND1

AGND A

AGND1

R1573

0R0K-0.1W-1%

AGNDAGND A

R1577

DNP-0R0K-0.1W-1%

AGND A GND

R1571

0R0K-0.1W-1%

R1572

DNPMaximum Current Path 
= 1.62 * 1.2=1.944A

Pin 24 , OPAMP 3 
Output is 
internally 
connected to 
channel 0 of the 
ADC

Iset res  = [2.5*4]/Rset
             = [2.5 * 4]/ 40K
             = 71  uA

Integrator time set = RC = 1M * 10 nF = 
0.01s = 10 ms

OPAMP outputs connected to ADC can 
provide a maximum inut voltage range of 
3.8V to the ADC.

Tec driver input 
Upper 
Limit---3.37V

TEC 3.7V,3.2A

Tec driver input 
Lower 
Limit---2.63V

Tec driver input Lower 
Limit with diode 
drop---2.84V,after diode 
drop it will be required 2.65

Resistor Value will be 
3.79K

Gain Settings  for   Master Mode
Gain   R1        R2   Input Impedance
20dB  Open    20K   60K
26dB  100K    20K   30K
32dB  100K    39K   15K
36dB  75K      47K    9K

Gain Set here is 20dB(10V gain)
Switching Frequency Settings
FS2    FS1    FS0     Freq(kHz)
  0        0         0       400
  0        0         1       500
  0        1         0       600
  0        1         1       1000
  1        0         0       1200
  1        0         1       Reserved
  1        1         0       Reserved
  1        1         1       Reserved

Frequency set here is 500kHz

MODESL     MODE                    PIN STATE
     0              BD(default)          Pulled to GND
     1              SPW                     Pulled up to VCC

VREF = 2.5V

For +10C  Thermistor Resistance = 17.92K;
For DAC0 max , 2.5V, DAC0 = 5V;
Current Flowing Through thermistor after current mirror= 
4.79V/17.92K =   267.29 uA
CONSTANT CURRENT FLOWING WILL BE  267 uA
I.E. Current through Rset resistance = 267/4 = 66.82 uA
I..E., Rset resistance =  Vref / Current = 2.5/ 66.82 = 37.4K

For +50 C Thermistor Resistance = 4.161K
Voltage drop across thermistor min = 279 uA (cONST. 
CURRENT SET) * 4.161K = 1110.919 mV
I.E. Dac 0 set = 1160.919/2 = 555.49 m V

Current through the mosfet = 3.3/33K = 100 uA

Typical current  input to the SDZ pin = 50u A
So in the OFF state current taken by IC will be 3.3/ 
(1K+33K) = 97uA
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