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FED review, 23. Febuary 1999

1 Geometry

Chipsizeis 7.4 x 11 mm? with 18 x 160 pixels of 50 x 400 um2

This chip size leaves a gap of 200 um between two adjacent
chips on the module -> no flipchip problems

No active components are placed within 100 um from the scribe
line

The pixels are arranged in 9 ‘column pairs’ with pairs of pixels
pixels are mirrored horizontally within columnpair

layout of upper left chip corner:

gndt e
vddd! R Semmenmee
I I ]
R A s R
PR R R RS
B moere L L o RS i | L T

By N

x
Far e
et i

e Jfﬁ?%
Tl Mo BT ekl
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FED review, 23. Febuary 1999

2 10 pads

- All 48 10 pads are located at the bottom with a pitch of 150 um

- Every IO pad has also 4 bumps in a pitch of 75 um for use in
MCMD assemblies

- layout shows lower right corner of chip:

> MONSELn MONSELp MONAMP  MONREF  DMESH

- All 1O pads have protection circuits as recommended by CEA
(NMOS diodes to VDDD and GNDD)

- 4 different types of IO pads are used:
- Analog pad (current bias 10s, reference monitoring)
- CMOS input with pullup (slow control)
- ‘LVDS' input (40 MHz XCK, LV1, SYNC, STROBE)
- ‘LVDS'’ output with 500uA output current (Data out, Hitbus)

Peter Fischer Physikalisches Institut, Uni Bonn 3



FED review, 23. Febuary 1999

Chip pins

0P o @ /| —=——=—
PAD_ANALOX

PAD_ANALO!
e e

PAD_ANALOG

1Da

PAD_ANALOG

o @
PAD_ANALOX

PAD_ANALO!
Lo @ Ch e

PAD_ANALOG

PSo @]

PAD_ANALOG

VCALa »

rstb
RSTb
PAD_I_PU

cck
CCK

PAD_I_PU

di
N e
PAD_I_PU

INOP1a

INOP2a

[TRa

[PLa

[PSa

VCALa

RSTB

CCK

DI

LD

GA<3:0>

LV1

SYNC

STR

VCCDa

MONREF

MONAMP

MONSEL

MONHIT

Icore

FED_core DO

vdda!
veeal .

vddd! .—l
c=13

13p

Id
LD
PAD_I_PU
ga<3:@>
ca<so> P | —F s
PAD_I_PU V
LV1n i
— |
Lvip
PAD_I_DIFF
SYNCn syne
SYNCp
PAD_I_DIFF
STRn otr
e B
STRp
PAD_I_DIFF
XCKn ek
—
XCKp
PAD_I_DIFF
PAD_BIAS
rstb —m—Q reset vbias
12:

- All chip pins are shown here

- The 5 global supplies have 2 pins each

gnda! .
libName = LIB_DMILL
gnd!
SHELD e ]
ovesH ]
PAD_PROT
= 4 vceno
PAD_PROT
= 4 vTHo
PAD_ANALOG
MONREF
» Jp vonavP
_monsel | O——fon}—4l MONSELnN
MONSELp
PAD_O_DIFF_500uA
_monnit | O——fon}—lp MONHITA
MONHITp
PAD_O_DIFF_50@uA
do Q—{on}—p 0On
L L n
———{oo P DOp

PAD_O_DIFF_5@0uA

- Many of these pins are for chip testing and are not connected on

the pixel module

- 20 Signals should be enough needed in final module

Peter Fischer
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FED review, 23. Febuary 1999

Pixel control logic

1 Purpose, specification

- logic in every pixel to control injection, masking and 3 tune bits
(5 bits total)

- provide fast OR of pixel hits by pulling low vertical ‘hitbus’
- use Metal 2 for shielding -> layout must be done in Metal 1 only

2 Implementation

- use conservative two phase shift register chain to select pixel
- use 4 static latches to load mask bit and 3 tune bits
- use annular NMOS with low Cgq to pull down hitbus

3 Performance
- identical schematic works in FEA and FEC

Schematic of pixel control section:

out
hitbus
in

Fitdown I ‘
s_lot_stat_Id £ maskedhit
°
m | in  out
oooooooo » !

i out | m .bit@

load

loadbitd [ !

s_lat_stat_Id

out B bit1

load

loadbit1 [ !

s_lat_stat_Id

\\\\\ .b\‘t

ooooo itz [ !

s e
serin Fser'\ mmmmmmm - . .
clk1 k2
L
clk1
e
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FED review, 23. Febuary 1999

clk

serin

Latch in pixel control section:

oad \ogd

load % load
ﬁ
load load

Shift register in pixel control section:

P

clk?

0—. serout

Control Shiftregister in Pixel (2 phase)
(in static mode if clkl = 1 and clk2 = ©)

uncomplete first stage to save area -> register is dynamic during
half clock period. Clock speed is 5 MHz. The two phase clock
generator guarantees that the static position is default.

inverse clocks are generated in pixel to reduce bussing

Peter Fischer Physikalisches Institut, Uni Bonn 11



FED review, 23. Febuary 1999

Layout of control section for 2 pixels

A
(b ey 12|
)

=
) b
AT ﬁ%
S
PR @Eﬁgvgvg@ =l h
o 2| ) 5 I
A L%?ﬁi@“ e R A
r e 4 h w h
e g 5 - E@?ﬁ % ? g BT
@ﬁﬁjh@ ?}_:a_zﬁé R o Ll i oI =
3 i ) i o R
w4 ] i DC
5QL "‘L\-..1 : Eﬂ'q iu @ﬂ A@Eﬁé
A ETREY
5 h =
::‘r , %1 “CI-LF %ﬁ ,ﬁ "@E
S e e
B i wm %ffff@ﬂ

- height: 100 pm, width: 90 pm

- metal 2 is used only for supplies

- 10 lines go to analog part (left): 2 x (hit_in, inject, trim<2:0>)
- 2 lines to readout part (right): (2 x hit_out)

- anular NMOS is used for hitbus

Peter Fischer Physikalisches Institut, Uni Bonn 12



FED review, 23. Febuary 1999

Hitbus and column masking

1 Purpose, specification

- regenerate signal of vertical hitbus in every column and pass
signal to horizontal hitbus (reduce capacitive load of net)

- provide possibility to switch off hitbus in columnpair (in case itis
stuck in that pair)

- provide possibility to bypass to control shift register in the
columnpair (in case it is interupted)

- Use same enable signal for both functions and use this signal
also to remove this columnpair form data readout

2 Circuit realization

bios . bias bias bias
m
J_L hitbus
hitbus2 [P F -
hitous1 [P 4 " >C' ﬂm out
enable . ; B :
. se\
sercol .—F in
*serout
serin .—F ing 6
S_Mmux2

3 Verification
- circuit is checked in global simulation

Peter Fischer Physikalisches Institut, Uni Bonn 13
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FED review, 23. Febuary 1999

Schematic of one bit cell

out

Layout of one bit cell

AR
— / B
i N ﬁ%
LT 2 T \\ o L
i 7
o N - NN\ DN
 giE R e
o N\t N A
. ¢

- uses only metal 1
- Sizeis 20 pm x 30 um

Peter Fischer Physikalisches Institut, Uni Bonn
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FED review, 23. Febuary 1999
le of voltage generation

INCip

Pr

-
=}
(o]

10dd"avd

CHIP Pad

19

plifier

\wwm§ww\ N\N\\\\k‘\mﬁ\\\\\\\ﬁs \““ﬁ\\&*

VTH_am

bias

W V i / A o s o M i N 2 S V i / m

%
7
¥

%
%
7%

.
.
7
7
_
.
|7

.
.
7
7
¥

.
%

r=

r=300

r=300
r=

Layout of resistor string and pass gates

- Output voltage is referenced to analog supply

relevant
voltage
range

Physikalisches Institut, Uni Bonn
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FED review, 23. Febuary 1999

PAD

Schematic of injection circuit

net93

outoybipw

R9
r=Rpulse

out_low

net93 TV@
vdc:
inn gnd!

innT V11
1=3
inp T V10 nn v
vig v2:e
T vo=3 gndlyg =21
gnd! tr=2n

iqnd

\Voltage output for various currents

Transient Response

3.01

2.99 1\

2.97

2.950

2.95

2.91

2890 M@ig

0.00 50.0 100. 150. 200.
time

Peter Fischer
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