
16chAmp
16ch
10bit
40MHz

ADC

*

*
*

*

*
*

*

*
*

B
an

k5
B

an
k4

B
an

k1
B

an
k0

B
an

k2

*

B
an

k3

IC11
MAX4232

+
5

6

-
7

2

IOGND

bRefP

bInCM

bRefN

bCmOut

Vref

Vref

Vref

Vref

Vref

decay

IOGND

R
49

1

AdcAGND

TP33

TP113

R
61 1k

QA CHK REV Drawing Number Sheet of

SizeTITLE:

Particle Physics
Lund University
Lund, Sweden

C

D

R&D CHK

DOC CTRL CHK

4 5

IOGND

Reference generator

MFG ENGR CHK

E

Date Changed Time Changed

Engineer

7

A

Changed by

F

B

1 2 3

8

Input connectors

6

F

A

B

C

D

E

6 7 8

1 2 3 4 5

Drawn by

IOPwr

Bjorn

Bjorn Lundberg

23:13Sun, Sep 01 2013
31

11.0

ILCTPC

MCM-prototype

SAltro16 Testboard
A3

Reference buffers MCM control & communication

R11

1k

TP27

ceramic, X5R

C4

1k

R12

VCC

AdcAGND

IOGND

47uF
6.3V

TP108

C13

ceramic, X5R

4V
4.7uF

TP26

bridge1x3
X5

R
57 5k

39

38

9

8

R1714
0

R16
158

R1814
0

R15
158

158

R20

IOPwr

TP45

TP44

TP13

TP12

1

X6
bridge1x3

5

TP106

5

D2
LM4040

IOPwr

IC10
MAX4232

+
3

2

-

AdcAGND

5k
R

59

47uF

C3

+3V3

TP14

TP43

TP42

TP41

PasaGND

ceramic, X5R
6.3V

TP34

TP40

TP39

TP38

TP37

TP32

TP31

TP30

TP36

TP35

TP77

TP76

IOPwr

1k

7

4

TP73

TP72

IOPwr

AdcAPwr

AdcAGND

47uF

C1

ceramic, X5R
6.3V

3

4

TP117

2

10

3
+

-
2

1

TP75

5k
R

56

R16a

4

AdcAGND

MAX4232
IC11

AdcAGND

+3V3

AdcAGNDAdcAGND

bridge1x3
X3

33

TP111

X7
bridge1x3

DigGND

IOPwr

AdcAGNDPasaGND

240

TP107

TP109

158

AdcAGND

0

R
8

R1310
0

R19

X4
bridge1x3

TPG4

TPG5

TPG6

TP62

TP57

TP58

IOPwr 31

TP51

TP65

TP66

TP67

TP61

TP48

TP68

TP53

TP52

19

18

23

22 TP50

TP49

TPG13

TPG12

TPG11

TPG19

AdcAGND

TPG17

TPG16

TPG15

TPG14

R14 10
0

TP47

TP46

R53

1k

TP81

TP80

TP86

TP85

TP84

TP55

TP56

TP83

TP82

TP125

TP124

TP59

TP60

TP54

AdcAGND

6

TP120

TPG1

TP126

1

PasaPwr

7

AdcAGND

R
55 5k

TP?

TP24

TPG2

AdcAGND

_ACKEn

_CSTB

_DOLOEn

_DSTB

_ERROR

_L2Y
_RST

_TMS

_TRG

_TRSF

_TRSFEn

_WRITE

TP5

TP132

IN9

IO
G

N
D

IO
po

w
er

In
C

M

P
as

aG
N

D
P

as
aP

ow
er

Polarity

PreampEnable

RDOClk

R
ef

N
R

ef
P

Shaper1
Shaper2
Shaper3

Shutdown

_ACK

IN0
IN1

IN10
IN11
IN12
IN13
IN14
IN15

IN2
IN3
IN4
IN5
IN6
IN7
IN8

1

A
D

C
C

lk
A

D
C

ad
d0

A
D

C
ad

d1

A
dc

A
G

N
D

A
dc

A
P

ow
er

A
dc

D
G

N
D

A
dc

D
P

ow
er

A
dd

r(
7:

0)

B
ia

s

C
m

O
ut

Data(39:0)

DecayBias

D
ig

G
N

D

D
ig

P
ow

er

Gain1
Gain2

IOGND

MAX4232
IC105

+

-
6

7

6

SAltro16

IC?

TP110

TPG23

TPG22

TPG21

TPG25

AdcAGND

TP116

100nF
C7

5

6

7

5k
R

58

+3V3

IOGND

7

TPG8

DigGND

TPG9

AdcAGND

TP18

TP119

+3V3

TPG18

IOGND

X13

R51

1k

5

6

TP29

11

10

TP129

TP128

TP131

TP69

4

8

TP123

TP3

7

TP130

R24a

6

1

TPG10

TPG7

33

33
R22a
R23a

33

R19a
33

TP105

51 VCCIO2_1
66 VCCIO2_2

VCCIO2_337

VCCIO330

VCCIO416

7 VCCIO5

TP102

TP101

INITN PT28C
110

109
PT28DDONE

PT9A
143

142
PT9B

123VCCIO0_1
118VCCIO0_2

VCCIO0_3 135

VCCIO1_1 102

88VCCIO1_2
VCCIO1_3 79

122
PT21A
PT21B

121

120
PT23CJTAGEN

PROGRAMN PT23D
119

PT24A
117

115
PT24B

114
PT25A
PT25B

113

PT27A
112

111
PT27B

PT13DTDI
PT14A

133

132
PT14B

131
PT15CTCK

TMS PT15D
130

PCLKT0_1 PT18A
128

127
PT18BPCLKC0_1

SCL-PCLKT0_0 PT20C
126

125
PT20DSDA-PCLKC0_0

97
PR6B
PR8A

96

95
PR8B

94
PR9A
PR9B

93

PT10A
141

140
PT10B

139
PT11A
PT11B

138

TDO PT13C
137

136

73
PR19B

R_GPLLT_FB PR2A
107

106
PR2BR_GPLLC_FB

105
PR3AR_GPLLT_IN

R_GPLLC_IN PR3B
104

PR4C
103

100
PR5A
PR5B

99

PR6A
98

86

85
PR13B
PR14A

84

83
PR14B

82
PR15A
PR15B

81

78
PR16A
PR16B

77

PR18A
76

PR18B
75

PR19A
74

9

10
PL7B
PL8A

11

12
PL8B

13
PL9A
PL9B

14

92
PR10APCLKT1_0
PR10B

91
PCLKC1_0

PR10C
89

87
PR10D
PR13A

PL20A
34

35
PL20B

L_GPLLT_FBPL3A
1

2
PL3B L_GPLLC_FB

3
PL4A L_GPLLT_IN

L_GPLLC_INPL4B
4

PCLKT5_0PL6A
5

6
PL6B PCLKC5_0
PL7A

PL13A
PL13B

22

23
PL14A
PL14B

24

25
PL16A
PL16B

26

PCLKT3_0PL17A
27

28
PL17B PCLKC3_0

31
PL18D

32
PL19A
PL19B

33

42
PB7A
PB7B

43

44
PB9A MCLK-CCLK

SO-SPISOPB9B
45

PL10A
15

17
PL10B

19
PL10C PCLKT4_0

PCLKC4_0PL10D
20

21

PB27B
67

PB29A
68

69
PB29B

70
PB30A SN

SI-SISPIPB30B
71

PB3A
38

39
PB3B

40
PB4A CSSPIN
PB4B

41

PCLKT2_1PB20A
55

56
PB20B PCLKC2_1
PB21A

57

58
PB21B

59
PB23A
PB23B

60

PB24A
61

PB24B
62

PB24D
63

65
PB27A

2

IC18 LCMXO2-4000_tqfp144

47
PB10A
PB10B

48

PCLKT2_0PB13A
49

PB13B PCLKC2_0
50

52
PB15A
PB15B

54

TP127

TP6

+3V3

3

3

TP2

TP1

TP4

TP70

IOGND

TPG3

PasaPwr

TP8

TP7

TP9

100nF

13

12

IC17

ADD0
5

3
ALERT

GND
2

1
SCL
SDA

6

4
VDD

0

AdcDGND

C9

1k

R50

AdcAGND

AdcAGND

11

TMP101

28

29

IOPwr

35

36

IOGND

3

TP104

TP103

TP63

TP64

TP17

TP28

0

1

2
TP112

X15

IOPwr

IOGND

TP16

9

100nF
C12

3

R20a
33

TP74

33
R21a

33

33
R26a

IOPwr

TP115

TP121
AdcDPwr

R25a
TP22

TP21

TP25

DigPwr

26

1

15

14

5

4

TP23

TPG20

TPG27

IOGND

TPG26

37

1

10

2

3 4

5 6

7 8

9

IOPwr

TPG24

TP90

TP89

TP88

TP87

J1
header10

+3V3

IOPwr

X12

IOGND

7

33
R14a

R13a
33

R12a
33

33
R11a

C8
100nF

LEMO
X24

2

5

C11

TP98

24

21

20

27

470nF

TP96

TP95

TP94

TP100

TP99

DigPwr

TP93

TP92

TP91

TP97

R60

0

IRLML0030
T1

R17a
33

TP11

TP71

IOPwr

6

10

9

8

11

16

TP20

TP19

TP79

TP78

C10

17

17

16

_IRQ

_LD
18

R
48

1k

10pF

3

OUT1
4

OUT2
5

OUT3
OUT4

6

7

OUT5
OUT6

8

9

OUT7

1 REF

14
SCL

15
SDA

_CLR

0

MAX5825

VDD=+3V3,VDDIO=IOPwr,GND=IOGND

IC16

13
Addr0
Addr1

12

M-_Z

20

2
OUT0

TP118

AdcAGND

6.3V
ceramic, X5R

C2

47uF

0

1

2

1k

R52

DigGND

AdcAGND

X14

TP114

AdcAGND

R15a
33

4

0

+3V3

DigPwr

C6
100nF

32

33

34

3

30

25

PasaGNDPasaGND

33 34

35 36

37 38

39

4

40

5 6

7 8

9

19

2

20

21 22

23 24

25 26

27 28

29

3

30

31 32

AdcAGND

X25
wr40_male

1

10

11 12

13 14

15 16

17 18

R18a
33

TP15

PasaGND

TP122

AltroCtrl(11:0)

DTC_TCn

DTC_TCp

AltroData(39:0)
AltroData(39:0)

SDA
SCL

DACIrq

ADCadd0
ADCadd1

BiasCtrl

DTC_Clockp

DTC_Clockn

JTAG_TDI

PasaCtrl(7:0) TempAlert

DTC_Data1p

DTC_Data1n

DTC_Data2p

DTC_Data2n
RDOClk

JTAG_TDO

JTAG_TCK
JTAG_TMS

SCL
SDA

InCM

RefN

CmOut

ADCClk

Vref

BiasCtrl

TestPulse

RefP

DACIrq

SDA
SCL

TempAlert

PasaCtrl(7:0)
AltroCtrl(11:0)

bRefP
bInCM
bRefN

A
D

C
C

lk

RDOClk

C
m

O
ut

bCmOut

JTAG_TDO
JTAG_TDI

JTAG_TMS
JTAG_TCK

signal(1)

signal(2)

signal(3)

signal(4)

signal(5)

signal(6)

signal(7)

signal(8)

signal(9)

signal(10)

signal(11)

signal(12)

signal(13)

signal(14)

signal(15)

signal(16)

R
ef

N

R
ef

P

In
C

M

AltroData(39:0)

A
D

C
ad

d0

A
D

C
ad

d1

S
A

ltr
oA

dd
r(

7:
0)

SDA
SCL

decay

signal(16)

signal(15)

signal(14)

signal(13)

signal(12)

signal(11)

signal(10)

signal(9)

signal(8)

signal(7)

signal(6)

signal(5)

signal(4)

signal(3)

signal(2)

signal(1)



IOGND

TITLE:

Changed by

Particle Physics
Lund University
Lund, Sweden

C

D

E

F

A

B

C

D

E

F

Date Changed Time Changed

Engineer

Drawn by

1 2 3 4 5 6 7 8

1 2 3 4

Sat, Aug 25 2013 16:55

Bjorn Lundberg

Bjorn

1 1
3 3

SAltro16 CQFP208 package

MCM prototype

ILCTPC

A3

5 6 7 8

A

B

R&D CHK

DOC CTRL CHK

MFG ENGR CHK

QA CHK REV Drawing Number Sheet of

Size

100nF
6.3V
ceramic, X5R

CPA5CPA4

ceramic, X5R
6.3V
100nF100nF

6.3V
ceramic, X5R

CPA3

6.3V
ceramic, X5R

CPA1 CPA2

ceramic, X5R
6.3V
100nF100nF

PasaGND

100nF
6.3V
ceramic, X5R

CPA21

4.7uF
4V
ceramic, X5R

CPD6

DigGND

CPA12

ceramic, X5R
4V
4.7uF

CPD5

ceramic, X5R
6.3V
100nF18

19

20

21

22

l2yb

130
rdoclk

sclk
82

trgb
164

99
trsf_en

101
trsfb

tsm
165

158
tstout

writeb
96

110

108
bd36
bd37

107

106
bd38
bd39

105

187
biasgate

97
cstbb

dolo_en
98

dstb
103

errorb
100

grstb
93

163

bd25
124

123
bd26
bd27

122

121
bd28

117
bd29

116
bd30
bd31

115

114
bd32
bd33

113

112
bd34
bd35

bd14
bd15

137

136
bd16
bd17

135

bd18
134

bd19
133

132
bd20
bd21

128

127
bd22
bd23

126

125
bd24

154

153
bd04
bd05

151

149
bd06
bd07

148

147
bd08
bd09

146

145
bd10
bd11

144

140
bd12
bd13

139

138

V
dd

A
dc

D
ig

2
83 17

7
V

dd
A

dc
D

ig
3

V
dd

A
dc

D
ig

4
17

8

161
ack_en

162
ackb

168
adc_add0
adc_add1

169

160
bd00
bd01

156

155
bd02
bd03

16 17
V

D
D

P
A

S
A

3
26

V
D

D
P

A
S

A
4

V
D

D
P

A
S

A
5

27

V
D

D
P

A
S

A
6

28

V
D

D
P

A
S

A
7

37 38
V

D
D

P
A

S
A

8
49

V
D

D
P

A
S

A
9

66
Vcm1
Vcm2

194

79
V

dd
A

dc
D

ig
1

75 18
4

V
D

D
A

dc
A

7
V

D
D

A
dc

A
8

18
6

19
0

V
D

D
A

dc
A

9

4
V

D
D

P
A

S
A

1

V
D

D
P

A
S

A
10

53

V
D

D
P

A
S

A
11

57 59
V

D
D

P
A

S
A

12
20

3
V

D
D

P
A

S
A

13
20

4
V

D
D

P
A

S
A

14
V

D
D

P
A

S
A

15
20

8

V
D

D
P

A
S

A
2

V
D

D
4

15
0

16
6

V
D

D
5

V
D

D
A

dc
A

1
62

V
D

D
A

dc
A

10
19

2

19
5

V
D

D
A

dc
A

11
V

D
D

A
dc

A
12

19
8

V
D

D
A

dc
A

2
65 68

V
D

D
A

dc
A

3
70

V
D

D
A

dc
A

4
V

D
D

A
dc

A
5

73

V
D

D
A

dc
A

6

143

118
ScanMode

54
ShapingTime1
ShapingTime2

55

56
ShapingTime3

Shutdown
5

92
SoftRst

TestMode
207

V
D

D
1

95 10
9

V
D

D
2

V
D

D
3

12
9

30

25
InCDM8

InCDM9
23

PasaTestN
205

206
PasaTestP

58
Polarity

PreampMode
6

RefN1
63

197
RefN2

69
RefP1
RefP2

191

ScanEn

InCDM11
19

15
InCDM12

InCDM13
13

11
InCDM14

InCDM15
9

42
InCDM2

InCDM3
40

36
InCDM4

InCDM5
34

InCDM6
32

InCDM7

41

39
GndPASA3

GndPASA4
35

33
GndPASA5

GndPASA6
31

29
GndPASA7

GndPASA8
24

22
GndPASA9

46
InCDM0

44
InCDM1

21
InCDM10

18
1

GndPASA0
45

43
GndPASA1

GndPASA10
20

18
GndPASA11

GndPASA12
14

12
GndPASA13

GndPASA14
10

8
GndPASA15

60
G

nd
P

A
S

A
16

20
0

G
nd

P
A

S
A

17

GndPASA2

G
nd

A
dc

A
5

74 76
G

nd
A

dc
A

6
18

2
G

nd
A

dc
A

7
G

nd
A

dc
A

8
18

3

G
nd

A
dc

A
9

18
5

G
nd

A
dc

D
ig

1
78 84

G
nd

A
dc

D
ig

2
G

nd
A

dc
D

ig
3

17
6

17
9

G
nd

A
dc

D
ig

4

G
nd

C
hi

pG
ua

rd
R

in
g1

18
0

G
nd

C
hi

pG
ua

rd
R

in
g2

16
7

Gain1
47

Gain2
48

G
nd

A
dc

A
1

61 18
9

G
nd

A
dc

A
10

19
3

G
nd

A
dc

A
11

G
nd

A
dc

A
12

19
6

G
nd

A
dc

A
13

19
964

G
nd

A
dc

A
2

G
nd

A
dc

A
3

67

G
nd

A
dc

A
4

71

11
9

14
1

D
V

D
D

3
D

V
D

D
4

15
9

D
V

S
S

1
10

2

12
0

D
V

S
S

2
14

2
D

V
S

S
3

D
V

S
S

4
15

794
G

N
D

1
G

N
D

2
11

1

G
N

D
3

13
1

15
2

G
N

D
4

G
N

D
5

Chipaddr3
170

Chipaddr4
88

89
Chipaddr5
Chipaddr6

90

91
Chipaddr7

ClkAux
81

80
ClkSelect

CmOut1
72

188
CmOut2

D
V

D
D

1
10

4

D
V

D
D

2

ceramic, X5R

CPA23

IC

SAltro16

SAltro16
($strcat(reftext,subsheet))

202
AdcTestN
AdcTestP

201

7
BiasDecay

173
Chipaddr0
Chipaddr1

172

171
Chipaddr2

100nF 100nF
6.3V

8

9

10

11

12

CPA22

ceramic, X5R
6.3V

6.3V
ceramic, X5R

CPD4

DigGND

5

6

7

100nF

100nF

100nF
6.3V
ceramic, X5R

CPD2 CPD3

ceramic, X5R
6.3V

CPD1

ceramic, X5R
6.3V
100nF

100nF
6.3V
ceramic, X5R

CPA9

6.3V
ceramic, X5R

CPA7

CPA8

ceramic, X5R
6.3V
100nF

6.3V
100nF 100nF

CPA6

ceramic, X5R

2

3

4

DigGND

37

38

39

0

1

CPD9

ceramic, X5R
4V
4.7uF

IOGND IOGNDIOGND

100nF
6.3V
ceramic, X5R

CPD8

100nF

AdcAGND

5

6

7

36

AdcDGND DigGND IOGND

CPA?

ceramic, X5R
6.3V

30

31

32

33

34

35

AdcAGND AdcAGND

PasaGND PasaGNDPasaGND PasaGND

28

29

17

27

AdcAGND

AdcDGND

AdcAGND

AdcDGND

AdcAGND

AdcDGND

AdcAGND

AdcAGND

24

25

26

13

14

15

16

23

CPD7

ceramic, X5R
6.3V
100nF

0

1

2

3

4

PasaGND PasaGND PasaGND

CmOut

Bias

IOPower

PasaGND

PasaPower

AdcDGND

DigGND

IOGND

DigPower

IOPower

AdcDPower

AdcAPower

RefN

CmOut

ADCadd0
ADCadd1

_TRG

_ACKEn

_L2Y

_TMS

ADCClk
RDOClk

Data(39:0)

Addr(7:0)

AdcAPower

IN13

IN12

IN11

IN10

IN9

IN8

IN7

IN6

IN5

IN4

IN3

IN2

IN1

IN0

DecayBias

Shutdown

Gain1
Gain2

PreampEnable

Polarity

Shaper1
Shaper2
Shaper3

_DSTB
_TRSF

_CSTB
_WRITE

_ERROR

_DOLOEn
_TRSFEn

_RST

_ACK

DigPower

InCM RefPRefN

PasaPower

AdcDPower

AdcAGND

RefP

InCM

IN15

IN14



Sheet of

SizeTITLE:

Particle Physics
Lund University

E

F

A

4 5

D

E

F

Changed by Date Changed Drawing NumberTime Changed

Engineer

Drawn by

R&D CHK

DOC CTRL CHK

6 7 8
11.0

ILCTPC

MCM-prototype

SAltro16 Testboard
A3

1.54-2.56V

1 2 3

1.36-1.87V 1.36-1.87V

6 7

MFG ENGR CHK

QA CHK

8

1 2 3 4 5

Lund, Sweden

A

B

C

D

1.36-1.87V 1.36-1.87V

B

C

REV

VCC

Bjorn

Bjorn Lundberg

14:36Sun, Aug 25 2013
32

X2
Phoenix1x4

1

2

3

4

63V
10uF

+

C1_1

X1_6 X2_6

63V
10uF

+

C1_5

R1_6
10m

R23

1k
R

4_
6

R22
0

0

TAB=GROUND

IC10_6
MIC2941

1
Adj

3

GND

4
IN OUT

5

Shdn

2

OUT
2

VCC
1

+3V3

TP1_6

VCC

X9 Modular4

GND
4

IN
3

VCC

R
2_

6
1k

69

Adj
1

GND

3

IN
4 5

OUT

2

Shdn

C1_6

+

10uF
63V

0
R25

MIC2941
IC10_1

TAB=GROUND

R24
0

X2_3

TP2_5TP2_4

TP1_4

IOGND

TP1_3

33
0

R
2_

1 GND

3

IN
4 5

OUT

2

Shdn

0
R21

TP2_3

X2_2

MIC2941
IC10_3

TAB=GROUND

Adj
1

10m
R1_3

TP2_2

TP1_2

10m
R1_5

X1_5

R
3_

2
50

0

TP2_1

10m
R5_2

C1_2

+

10uF
63V

2

Shdn

R5_5
10m

1k

MIC2941
IC10_5

TAB=GROUND

Adj
1

GND

3

IN
4 5

OUT

PasaGND

R
2_

4
50

0
R

3_
4

DigGND

33
0

R
2_

5

DigPwr

R5_4

C1_4

+

10uF
63V

X1_4 X2_4

10m

VCC

TP1_5

R
3_

1
50

0

VCC

R
4_

3
1k

R
2_

2
33

0

TP1_1

3

GND

4
IN OUT

5

Shdn

2

X1_3
IC10_4

MIC2941

TAB=GROUND

1
Adj

3

GND

4
IN OUT

5

Shdn

2

IC10_2
MIC2941

TAB=GROUND

1
Adj

X2_1

IOGND

AdcDPwr

10m

AdcDGND

R
4_

1
1k

X1_2

R5_3

VCC

1k
R

4_
2

R1_4
10m

10m
R5_6

R1_2
10m

VCC

1k
R

4_
4

AdcAGND

IOPwr

TP2_6

R5_1
10m

63V
10uF

+

C1_3

10m
R1_1

X1_1

R
4_

5
1k

VCC3
VCC4

72

X2_5

VCC

50
0

R
3_

5

124

116
GND2

8
GND3
GND4

101

GND5
18

90
GND6
GND7

29

80
GND8

46
GND9

144
VCC1
VCC2

108

36

3
T3

T4
7

LCMXO2-4000_tqfp144_pwr

IC18

GND1
134

GND10
64

53
GND11
GND12

AdcAPwr IOPwr

X8
modular8

R1
4

2
R2

R3
6

8
R4

5
T1

1
T2

50
0

R
3_

3

PasaPwr

33
0

R
2_

3

DTC_TCn
DTC_Data1n
DTC_Data1p
DTC_TCp

DTC_Data2n
DTC_Data2p

DTC_Clockp
DTC_Clockn

SDA
SCL




