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>
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ScD3
SEL — RST_LAT
[ >RST_LAT
RST_SREG __ SEl [sCDX o1
L —"TRsT_srEG —f SLX

SIC—>

RESET_S2

o| CELLNAVE: MUXF201 CELLNAME: SREG RESET_V2
B (1 per channel)

I_SEL

SOL
CELLNANE: DFRF301 Q RESET S2 PRE S2 RST
D D Q datpl _ (per channel S2 reset )
> ) 2 < PRE_S2_RST
CLK SL (TO GATE OF MA9 I N FI RST STAGE TGPREAWPV2 C  ELL)
RST RSTb

CHAN DI SABLE PRE S1 RST

— 1
3 (per_channel S1 rESEtCPRE_Sl_RST
[ _>so (T GATE OF MLOO | N SECOND STAGE TG S2 V2 C  ELL)

RESET Si RESET_S1
>

REF: RST_SREG2
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RST_SREG

SEL

(] SREG2_0

%)
2]
N

S
SEL
scp2
RST_SREG
so

=il

SoL AT2

RST_LAT

RST_LAT

SREG2_T

S
SEL
scp2
RST_SREG
so

=hiir:

AT1

%
o
Q
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[
r

RST_LAT

SREG2

S
SEL

scp2
RST_SREG
so

—

SOl

Q

SL

)

RST_LAT

SREG2-3

S
SEL
scp2
RST_SREG
so

=hiir:

SOl

,_
@

SL

)

RST_LAT

SREG2—%

Sl
SEL

scD2
RST_SREG
so

Shiir:

SL

RST_LAT

SREG2_5

S

SEL

scp2
RST_SREG
so

i

RST_LAT

SREG2_6

S

SEL

scp2
RST_SREG
so

e

%
o
Q

%)
[
N

RST_LAT

SREG2_7

S

SEL

scp2
RST_SREG
so

=hiir:

%
o
Q
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[
Y}

RST_LAT

SREG2_8

S
SEL
scp2
RST_SREG
so

=hilr:

SoL TA7

SL

Y

A

RST_LAT

SREG2-9

Sl
SEL

CD2
RST_SREG
so

SNiiF

TA6

%
o
Q

SL

Y}

RST_LAT

SREG2_10

S

SEL

sco2
RST_SREG
so

=hiir:

[%2]
o]
Q
5
&

%)
[
Yy

RST_LAT

SREG2_1T

S
SEL

sSCD2
RST_SREG
so

o

%
o
Q
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[
)

SREG2_T:

S
SEL
sco2
RST_SREG
so

=hiir:

SREG2_13

S
SEL

scp2
RST_SREG
so

=hilr:

SREG2-1#

Sl
SEL

sco2
RST_SREG
so

S
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SL
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DQ|N
VCAL BUFAMP_IN
cal
PREAMP
= on B DSCRIM
s o NVE N
S QIN - pre ouT D} PRE_S20UT = oUT
> PREOUT_MUX o € N
_b || noal louti<1
213 VLKG PRE_OUT noatten
™ Q 1/3a
> 1/ 1/3atten
! . 1/9atten
CAL_EN PRE_S1 _RST OUTPYT_SEL fntovmid intovmid R
S1 BIAS [—>WpseL anLe muxouTI— VMID_OFFB
- VMID_OFFB orI]
S1_BIAS ( GENERATED BY
S2 BIAS 4X16 ANALOG
S2_BIAS MUX' DEPODER) — P CHAN_EN
DSCRM_OFFE
PRE_S2 RST [ pscrM_OFFB
THR_BJAS THR_BIAS
BIASS Mol BIAS2 V2
. BIASL V2
BIASL V2l
S DALZPIS gc—\lsz_g:\f\ESSHOT
BIAY 0OS _
SREG1
si soL
si1
SEL SEL SO so1
acD scoi
RST RST SREG
RST_LAT
RST ST
sL1
rst_sreg2
Sk} Sl PRE_S1_RST
SEL PRE_S2 RST
sco2 so —<
SCD3 RST SREG soL ‘ SO3
RST LAT
sL2
sL3
RESET S -

REF: CHANNEL
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BOoO®NOOAWNE

e:
A0..A5 (pins are grounded to represent '0' el se open)
.SC SL, SI, SO SAD are pin signals through schmdt triggers

vdd  CELLNAME:
CELLNAME:
J ;u..upxoqzzm NORF311 CELLNAME:
- 15 (10 bits)
CELLNAME: its
AdO 2
adreg bit 1) é\/dd /2 NANF211 D
2 ) . s
SERI AL
Ad = pullup1 Cko FESG
Ad1 2 ] e
adreg bit 2) vdd
s CELLNAME:
A3 jJ put, XORF201
Ad2 2 ] .
adreg bit 3) vdd 7 %QW\IEH .
B CELLNAME:
Y- put, XORF201
Ad3 2 ]
adreg bit 4) Vvdd Y.
s CELLNAME:
AL jJ puto, XORF201
Ad4 2 ] .
adreg bit 5) vdd OELLIZ\I?IIIE.
CELLNAME:
o B C. XoReeol CELLNAME: A
= pullup, NCRF211 RSL_
Ad5 2 1
adreg bit 6) S{\ 3 cst
Ad6 2 /
adreg bit 7) 2
CELLNAME:
ATTEN SEL
Cs2
2
00| X
N : - e
i 2x4 dec
a1 adreg bit 8) d - .
adreg bit 9) B RS3 @
CELLNAME:
: L. \ o NANF211
CELLNAME: 5 RS3 1
(1=write; 0=read) NANF211
NAVE: RW ' N -
GLL > adreg bit 10 sel (1=1 at chback; O=shi f t) . o2
SCHTRG TQL_1CP g bi ) ) CELLNAME: CRL
S (16 bits)
1| ‘[L 2
D
2: 1 Egers
Y=t sel SERI AL
= REG
NANF2 ok | g
1 AN Kol atc
3 ¢ >SCD1
CELLNAME: 2
NANF211
CELLNAME: 1
CELLNAVE: CEREDNE NORF211 | 2] S dafa req) T\,
I NVF103 1 [ ) . [>sco2
CELLNAME: CR2
SLB or2 (15 bits)
K__Isc A b -
SCHTRG TAL_1CP CELLNAVE: 211 s * 188 e
NANF211 2 ok |
AN SL
= L ) £ SERRVN= T
2 1 NCRF211 {_>sco3 CELLNAME:
s _ 1 NANF411
3 W 2
CELLNAME: Ad6_bar 3
| NANF211 OR2 SDBAR
CELLNAVE: Addr eBgNF211 w“ CELLNAVE: OR3
SCHTRG TA__1CP NCRF211 register \ (27 bits)
Control J
2 1 3 .
T signal s - o
2 R GHT
CEL LNANE: oR2 —Re
SCHTRG TA@__1CP | \VF103 %211 : a2 ok | g
atcl
N 1 N\ N SL
2 2 ) CELLNAME: >si1
CELLNAVE: | NVF103 Data regi
: gi ster
NANF211 Control R
. SL2
SCHTRG TGL_1CP signal's } =%
2
No

TRI_STATE SO
CELLNAME:
I N\VF103
V3
v 02— < FF]

TrI_sTaTE  SOE

PADCEL LNAVE:
CRB6N_| O

AdO. . Ad6, RWRO, Rl are address regi ster contents

Al other signal names are internal controls

Regi sters are latched shift registers

SAD = '1' inpiles address node; el se data node

8 ="1 inplies serial node; else operating node

RD SC = Serial clock if G8 ="'1" ; else preanp stagel reset

TP_SL = Serial Latch if G868 ="1 ; else Test pul se signal

SCE = '0" for chip to receive data; '1' when chip transnits data

REF: DECODER

(to input of DLY_RST cell)
1

RESET_S1A

TGL98.V2 DECODER LOGIC
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M
RST_SREG
SEL PREAMP STAGE 1
TEST| PULSER A ROUI T CELLNAME: TGPREAMP_10M/_V2
CELLNAME: CAL 0.4PF
st1 Vi I(
RST LAT Q 1€ PREAWP STACE 2 RC Dl FFERENTI ATOR
_ o VIKG CELLNAME TG S2_W2A CELLNAME: RC_DI FF_V2 U DA12_BI AS
SCL RESET_S2 B
Sl DATA REGQ STER CR1L =
CELLNAME: CRL Mcomp R1
_| V1 Mamp2r
Mcal Mcall — ﬂ= ANALOG SWTOHES Dl SCRI M NATCR
: 140k CELLNAME: SW TCHES98 V2 CELLNAME: TEST_DSC98
cdait Mreset |ff3 h \(/73 V2 V2 V2
SEGT0U V3 REI0L v3 i i o = 1€ DI SCR' M NATOR HOLDOFF
3 3 ozpF T ? o 02F D FFDC CELLNAVE: NANF311
| R3 SWTGHES m v v V3
N in la QUT+ in+ QUT+, in+
Vi vi Vi If c
Ik 1T 0.8pf |< [ ;
L TP N | \ e t IN- o in- & in-
reset = |
TEST PULSE EMABLE BI TS| \4/91 ‘ BIAS
QIN1 .. QIN16 BIAS
— Ve
L ovse V2
s1 N T
DECAY SLCPE SELECT ]
RG CELLNAME: VLKG S2 S in
ACF211 v3 — in+
L gﬂfscap
out SREG 70U V3 DFRF301 V3 81 VC?ANALCG MIX RST_S2 EP_
2: IMX _l Q Q
= QVosN V3 V3
SEL N ar IN | [ V3 V3 T I
decoder
D>l k Ik
V3
T WM D_GFFB n
reset
DECAY SLCPE MX (3 BITS)
I (1 PERCHP) QURRENT SW TCH
2 PER CHANNEL ENABLE/ DI SABLE O/ ROUI T L LNAVE. | StBs Vo
CELLNAME: SREG RESET_\V2 DSCRV CFFB v l -
sa 197K Q BUFFER AVP
R CELLNAME:  AVPO1LR V8
(e BT Rt v 160ns CNESHOT
DATA REA STER CR3 ;11'3}( del ay/ reset generat gr (1 PERCHP) ] anlg A0 CELLNAME:  ONESHOT98_VZ
CELLNAME: CR3_REG P e
— SL3 V3 V3 decoder
= ot ¥ 7 ez
BVBLE DISARLE (16 bt 350ns del ay 850ns del ay FrELe BIAS CURRENT REFERENCE
L CELLNAME: REF98_V2
ACF211 V3
1
n DELAYED RESET GENERATCR B 0S_BIAS
) out SREG_70U \(/_)3 DFRF301 \63 CELLNANE: D_Y_RST nux engbl e
2: IMKX 5 o L — ATTENUATI ON
& ' 16: 1 ANALCG [MUX SELECT DE
[>cl k Ik :
. . CELLNAME: ATTEN SEL
SCD3 eset CELLNAMES: EE(;I.?, ANALOG SW V2 = ,
ATO, GOR
ATL
1
15 I0UT1..16
SREG 70U V3 CRFI0L v3
N T w1 6 ON CH P DACS 6 7
- " CELLNAVE: DACS 4 TGL98
RST reset
MX / SLCPE CONTRCL (11 bits) Vi
TEST PULSE DAC FEEDBACK VOLTAGE DAC THRESHOLD DAC
6 bit current DAC ?gk 6 bit voltage DAC 7 bit current DAC VFB
iout
2T HETS
S8 ISL2 | |
(I PERCHP) |
DATA REGQ STER CR2 SCD2
CELLNAME: CR2_REG (15 BITS)
ACF211 V3 NOTE:
n g Vi TOP LEVEL CELLNAMVE: TG.98V2
o e 70U v om0 va o PADFRAME CELLNAME : T98V2PAD
2: IMX X e — CORE CELLNAME : TEST_CCRE
V2 PRQIECT DI RECTCRY : ~TGALDI TAL98_V2
el k Ik ——
RST reset
V3
ATTENUATCR / THREHOLD / TEST AMPLI TUDE QONTROL S
Sz G
‘llb GL98.V2 BLOCK DIAGRAM
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CELLNAME:

DSL. DS2 DS SWCF120 v
'S v 1 per chi
; V34 I_L ] J— V1
v ) e | =F
1 2 | J_ \g
: , 1 1 !
1) T L
1 2 2 4—|
 — Lt =
1 2 2
DS ] S !
1_" , |J T4 I
; 4
P LJJLr TYE
: 4 L= | k=
D, 1 -
1 J_L z L
' b= =
s
| I

.|||_

< VLKG

Mkg (To preanp S1)

REF: LKG_GEN
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by
V2
A V2
A
v3
vi
. — nse v oo w0 ]
o v an BIASL_V2I
VI STAGE 1 BIAS (40.7 uA) S1_BIAS va bac
M3 I M102 —
MOSP W=43.2U L=2.4U cmosP VE!
MOSP W=43.2U L=2.4U =
6 BIAS2_V2I SHOSP
cie
OSN W=10.2U L=2.4U V2I_BIAS (5 Bl AS \FB VB
BIAS TO )
CMOSP W=10.8U L=2.4U CURRENT CMOSP W=43.2U L=2.4U T 1T om
101 SWTGES | RVFB
RVFB_BIAS 98k
147k
- GNDZ
GND2 _| B
OSN W=10.2U L=7.8U GND2 =
GND1
v2
v3
V2 v3
47 v3 RESET2
V2
20 RESETL v3
v3
V2 v3
® 32 BIAS
CMOSP W=6.6U L=102(] CMOSP W=14.4U L=9.6U
| Bl AS ONESHOT (20uA RSTS1_ADJ <_IRsTS2_ADJ
R4, STAGE 2 Bl AS (12uA) CMOSP W=4.80'L=220 0S BIAS CMOSP W=14.4U L=9.6U < Re ¢ BIAS DLY2 16. 6UA
2571 _ 189K
R6 BI AS DLY1 8uA
385K
GND2 = GND3
RO =
103k GND3 =
GND3 =
V2
A
V2
— 7
v2 _anm DAC ——
= | S—
V2 V2
ITHR v2
v2
TCMOSP 2 1
V2 V2 R7 Bl AS DSC V2 R3
CMOSP =
170K ( 21. SUA) 153K
BI AS DAC (3U8) ( ) DA12_BIAS Bl‘as cPaVP (24uA)
I THRESH (12. 3uA frax) . mua < -
CMOSP W=24U L=2.4U MANLG_QUT
BIAS_OPAMP
W25 T BIAS_DAC N
10 THR Bl AS - -
320k GND2 soak (NVELL) MOSN WU LR AL MOSN W=15U L=2.4U
CdaB
MOSN W=2.4U GND2 =
GND2 = GND2 GND2
GND2 = GND2 = =
REF: BIAS_CKT
TGL98.V2 ON-CHIP BIAS GENERATOR
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SEL

CELLNA ME:
SWCFO 20

1 per chan nel

1 per ch annel

PRE_OU
pre_s2out _chl

V2

i

1
% I E _|ANLG_MUXOUT
l

REF: PREOUT_MUX
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PREAMP FI RST STACE

CELLNAME: TGPREAVP_10MV_\2

VL K%A 7 6 MR
( FROM DAC) .
PRE S1 RST [ CMOSP W=1.8U L=200.4U GEO=0
Iz 1
13
(PER CHANNEL STAGEL RESET ) M100 1
v i
L CMOSP W=pU L=1.2U GEO=0 M201
V1 CMOSP W=252U L=1.2U M=100 GEO=3 J_:'lo%mosp W=9U L=6U GEO=0
Q o M3 1 o M9 -
< Q-NL 16 | | |
1 N | | |
CMOSP W=25(2U L=1.8U GEO=3 CMOSP W=9| L=6U|GEO=0
b CMO$P W=3U L=6U GEP=0
M2 50
CMOSP W=25.pU L#1.8U M=4 GEO=1 11 0
dl 4 M204
M|
c1 |
i |
0.2pF OSP W[9.6U L=1.2l M=10 GEO=B
>50
M11
| /cz CMOSP W=4.8U|L=1.2U GEO=0
I\ >3
0.2pF
M12 M13 M14
CMOSN W=10.2U L=4.2U GEO=2
S1_Bl AS I E 4‘ 4‘
12
CMOSN W={10.2U L=4.2U M=10 GEP=0 CMOSN WH10.2U L=4.2U FEO=2
5
2
CMOSN W=10.2U L=7 BU M=10 GEO=0
15 7 M17
CMOSN W=}0,2U L=7.8U BEO=1

A | Y

M4
CMOSN W=24U L=20.4U GEO=0

CMOSN W=10.2U L=7.8U GEO=1

" es

[ T10

REF: STAGE1
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( M .. M cone fromCR3)

M5
H CELLNAME: DEC16

CELLNAME:
SWCF020

1 per channel

1 per chip

1
2

4

1 per channel

pre_s2out _chl

d
i
ju

Y

NS

ﬁﬁk

pre_s2out_ch9

Y

pre_s2out _ch2

!
Y

N

Pl e PRl

N

5l

pre_s2out _chlp l

CELLNAME:
anmp91u2

oy

pre_s2out_ch3

(

N

(NS NS O N

N

&

|

pre_s2out _chlil j—

(O

pre_s2out _ch4

N

(I

N

n n n n n
S

0t

N

HI|be L

pre_s2out _ch5

1

pre_s2out _chl2

\_4/7 BI AS AVP

pre_s2out _ch13

pre_s2out_ché

N

b ||

N
VY

pre_s2out _chl4

f

I
Y

|

pre_s2out _ch7

:

[UUTLUULTUTULLTT

JUUUUUUUUUUUUUU U

Hl|

pre_s2out _ch8

I

nmux on/ of f

M5B

3

1 per chip

pre_s2out _dhl6 j—

REF: OUTPUTSEL_DECODER
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PREAVP SECOND STAGE
CELLNAME: TG S2_\2A

100 1
V1
0
35 1
36
M43
CMOSP M=4 W=6.6U |=10.2U GEO=0
M53
QMOSP W=6.6U L=10.2U GEO=0 M46
CMOSP M=2 \W=6.6) L=10.2U GEO=0 S2_ Bl AS
- <7
4o
30 ||, CMOSN M=36 W=13.8U L=1.2U GEO=0
CMOSN W=15U L=1.2U|GEO=0 !
M42 I 33 M56 | M58
: | CMOSN W=2.4U L=10.2U GEO=0
CIN2 | M1 I
|/ CMOSN W=5§.4U L=3U M=2 GEO=0
I\ M4l CMOSN M=2 W=5.4U L=1]2l) GEO=0 M50
0.6P
INL 51
\ci sl | 59 ] | |
/1 | | |
0.2P
CMO$N W=15 L=1.2U M=2 GEO=0 4‘ | CMOSN W=5.4U L=3U GEO=0
CMOSN W=2.41) LI-10.2U|GEO=
110 .
= :'—I
\(ipg 1;-0 PRE_S20UT
1
A <]
0.2P
M49
1l w4 PRE S2 RST
2 CMOSN W=3U L=1.2U GEO=0 <

(PER CHANNEL STAGE2 RESET )

REF: STAGE2
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TA D SERI AL _ADDRESS REGQ STER

CELLNAME:  ADREG BB LSB
(PIS:\‘% VEB B t16[t15 |t14 | t13| t12| t11|t10|to |ts |[t7 |t6 |t5 |ta |t3 |t2 |t1 |si3]sl2| st ]
RIW| Rl| R0| A6| A5| A4| A3| A2| Al| A0
CR1: TEST PATTERN OONTROL REGQ STER sa
DECCDER/
CONTROLLER
ISCA
A=
(PIN 52) s
/BB LSB
ISCDL
(FIN 53) - at2|atl | vt6 | vt5| vt4 | vt3| vt2|vtl | ta7|ta6 | ta5|tad | ta3| ta2| tal s
A2 (PIN 54) = CR2: ATTENUATOR, DI SCRIM NATCR THRESHOLD, TEST AWPLI TUDE CONTROL REGQ STER
non-destructijve readback mux
ISL2
A3 > | |
(PIN 55)
>
A (PN s6) . & .
a5 - 16|d15(d14|d13|d12|d11|d10|d9 | d8 d7 |d6 |d5 | d4|d3 |d2|d1|mE | m#| nB | n2| nl| s6|s5|s4|s3 |s2sl
(PIN 57) SO3
CR3: PREAMP QUTPUT MUX, SLCPE ADJUST & CHANNEL DI SABLE CONTROL REQ STER
JSEL
IRESET_S1A
non-destructijve readback mux
SAD[_> so
(PIN18) 0$—>
RD_Sd—>
PIN 19) RO |
( ) (PIN 16) TP_SU Se3
TPIN 1) ™ RESET_SI1A (to del ayed reset generator)

<]

3o
<1 SOE (PIN 13)
(PIN17)

TP (to gate of M in cell 'CAL")

TGL98.V3 REGISTER SET AND CONTROL BLOCK DIAGRAM
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CELL NAME: CAL

5

3

TP ( FROM DECODER)

CMOSP W=4.BU L=1.2U

vl

CMOSP W=4.8U|L=1.2U

SP W=4{8U L=1.2U

1

CMQOSN W=2.4U L31.pU

Vil
M16 ! o
M18 4‘
}7 CMOSP W=4,
CMOSP W=4.8U|L=1.24
7

BU L=1.2U
CMOSH W=4.8U L=1.2U

N W=2.4U[L=1.2U E

— CMOSN W=24U L=[L.2U

|
|
CMOSN W=2.4U|L=1.24

M8

<1
CAL_ENABLE BIT (T1 .. T16)

( FROM REG STER CR1)

CMOSP W=2.4U L=4.8

M19

15 ELMOSN W=2.4U L=1.2U

CMOSN W=2.4U

|
|
CMOSN W=2.4U L=1.2U

CMOSK W=4.8U|L=1.2

©

M10

| s

V1
vl
14
M g{

CMOSP W=4,8U L=1]2U

CMOSP W=48U L=1.2U

JMOSP W=4{8U L=1.2U

CMOSN W=2.4U

M7

1=1.2U

Vi

19
26

NW 2.4U L=1.2U

4{ CMOSN W=2.4 1.2U

VCAL FROM DAC

CMOSP W=2.4U L=4.8U

Cl
0.2P

4

TO PREAVP | NPUT

<__1QIN

(TO GATE GF ML | N PREAMP
FI RST STAGE TGPREAMPVZ2

CELL)

REF: CAL
TGL98.V2 TEST PULSE CALIBRATOR
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VMID_OFFB

VM D_OFF BAR

(GENERATED BY RST_GEN CKT O N PER (D C RESET)
at 2
atl
AT1 [ | CELl\_/:|J)\|A|\/EZ N ANF311
atl b Q
1
g 4 [ >noatten
V3 CELLNA ME: 1o pva
a
| \VF103 — 0 - NANF311
2 3
i 4 } > 1/3atten
CELLNA ME: \g’ _
V3 | NVF1 03 | NANF311
> l g 4 } >1/9atten
\g’ } > intovmid
o 1]
]
-2
CELLNA ME: .
ATTEN SEL 1 per CC%IIEFL_Ll\lANE NANF211

REF: ATTEN_SEL
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SCA

RST_SREG

< SCA RST_LAT
RST_SREG
SAL adregcell1
<1

CELLNAME: S REG 70U CELLNAME: D FRF301
<1 D Q D of—=4

CLK SL

RST RSTb

SO

. > SOL

adregcel | 2

CELLNAME: SR EG 70U

CELLNAME: D FRF301

D Q D Q dat 2
CLK SL

RST RSTb
cell structure o f tgl_adreg

CELLNAME: S REG _ADD

TGL98.V2 REGISTER CELLS
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CMOSP W=2.4U L=p.6U —

CELLNAME: SCHTRG TG

V3

M10

CMOSP W=15.6U L=1.2U

M9
CMOSP W=2.4U L=9.6U
’_i CMOSP W=15.6U L=1.2U

CMOSN W=2.4U L:

CMOSN W=2.4U L=9.6U

M7

MOSN W=7.2U L=1.2U

CMOSN W=2.4U L=9.6U

aur

M8

CMOSN W=7.RU L=1.2U

CMOSP W=2.4U L=p.6U —

CELLNAME: SCHTRG TG._1CP

V3
MOSP W=2.4U L=9.6U
’_’ CMOSP W=15.6U L=1.2U OJT

CELLNAME: SCHTRG C8

V3

M10

CMOSP W=3U L=9.6U

aur

M9
CMOSP W=2.4U L=9.6U
CMOSP W=2.4U L=p.6U =
CMOSP W=3U L=9.6U
M

7

M3 V3

_|

CMOSN W=2.4U L=9.6U
1

MOSN W=2.4U L=9.6U

CMOSN W=2.4U L=9.6U

M8

CMOSN W=2.4U L=9.6U

]

CMOSN W=2.4U L=

M7
M2

MOSN W=7.2U L=1.2U

CMOSN W=2.4U L=9.6U

CMOSN W=2.4U L=9.6U

TGL98.V3 SCHMIDT TRIGGER CIRCUITS
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CELLNAME: DLY_RST

RESET SI GNALS TI M NG DI AGRAM

RESET_S1A 1
¢ = usec >

DSCRM CFFB. 1 2.2 usec
RESET_SL Lk 1 usec > | Sl ' O\f
1.3 usec

S2 ' ON

1.3 usec YM D _SELECTED D,i

S1A = (RD_SO) . O8( bar) +08
S1 = RESET_S1A(del ayed 4 gates)
~_S1A(del ayed 300ns)
FB = RESET_S2(bar)
DSCRM OFFB =[ RESET_S1A + RESET_S2(del ayed 900ns)] (bar)

VM D_CFFB

1 2

(1 per chip)
v3
. Q
L}i[‘]w
M4 2
|cMosP w=14.4ufL=0.6u |
1
MOSP W=14.4U L=9.6U MOSP W=14.4U L=9.6U
BIAS_DLYT 1b
Bl AS DLY1
RESET_S1A CMOSP W=4.8U L=2.4U
< , 1 Tz L
RESET_S1A l &L )
y CELLNAME: | N\VF103 CELLNAME: | NVFL(
c1 SCHTRG T&L
T6pf
CMOBN W: :]:
= K |RESET_S2
RESET_S2
] 2
CHAN DI SABLE BIT (DL .. D16) CHAN_DI SABLE
"93 (FROM REQ STER CR3)
6
L}LJM ’ RESET_S1
M5 1 2

CMOSP W=14.4U L=9.6U
BIAS_DLY2

Bl AS DLY2

< VMID_OFFB

CELLNAME: | \VF103
CELLNAME: SREG RESET_\V2

(1 per channel)

PRE_S2_RST

(per channel S2 reset)

(TO GATE GF MI9 | N FI RST STAGE TGPREAVPV2 CELL)

. PRE_S1_RST

CMOSP W=14.4U L=9.6U

CMOSP W=4.8U LH2.4l

per_channel Sl reset

(TO GATE GF MLOO | N SECOND STAGE TG S2_V2 CELL)

CELLNAME: | NVFBI G CELLNAME: | NVF103  CELLNAME: | NVF103 CELLNAME: | \VF103

RESET_S1

CELLNAME: | \VF103

5 IN

1

(>°Z«‘ CHAN DI SABLE BAR ELE WL
1
2

CMOSN W=4.8U L=9.0U

CELLNAME: | NVF103

(per channel)

EDSCRM_OFFB

DSC_QUT (FROVIDSCRMLTGL CELL)

REF: RST_GEN

TGL98.V2 INTERNAL RESETS GENERATOR
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RST_SREG

Q RST_LAT
SEL
sch Q

SL1

Q sregl O Q

Sl SOL DS3
SEL

SCD1 SL1
RST_SREG
SO RST_LAT

sregt—t

Sl SOL DS2
SEL

SCD1 SL1
RST_SREG
SO RST_LAT

Sl SOL DS1

SCD1 SL1

SO RST_LAT

REF: CR1_PARTB
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O
3
@5
H

Bl AS_DA(

Vi V1
N (TO SQURCE CF M26
0 IN CAL CELL VIA
| TEST_AMPLI TUDE 10k RESISTCR)
L (TAL TA7 cone from CR2)
CELLNAME: > veal
UM Bl AS_B| AS_6_7_V2 M13 M13 Mi12 Mi11 M10 M9 M8
o 3
. CELLNAVE: [ H 7] 12 k] A e ot
o AVP_DAC P2_8PF 50 55
:: out V2 V2 CMOSN M=2 CMOSN M=4 CMOSN M=8 CMOSN M=16 CMOSN M=32 MOSN M=64
3 F9.6U L=4.8U 9.6U L=4.8U 9.6U L=4.8U
in

7 6 5 14 3 2 1
CMOSP M=48 W=9.6U L=4.8U E E i E E i

3
M2 CMOSN N=1 CMOSN M=2 CMOSN M=4 CMOSN M=8 CMOSN M=16 CMOSN M=32 MOSN M=64
V2 _| 1
MOSN M=48 W=9.6U L=2.4U

Rbias
104k =
(poly)
1
CELLNAMVE 6
AVP_DAC P2_8PF Mt
Jo]

BIAS_DAC 2
=p4U L=2.4U |:> MOSN M=48 W=9/6U L=4.8U
\g (F1 .. F6 cone from CR3) 7
20FF 207 206 J 205 208 203 202
600K '
r1 (NVELL) cMQ =64 W=9.6U L=4.8
CMOSP CMOSP CMOSP CMOSP MOSP
CMOSP
: ! 214 ! 213 ! 211 210 209
J 212
250 251 E_ ' F5
CMOSP M=1 CMOSP M=8 254 CMOSP M=16 255 CMOSP M=32
>vre —l CMOSP M=4 VFB
PIN 11 <7
147k ( )

Rvfb_bias
(VT1 .. VT6 cone from CR2) \{?2
15 307 306 305 304 303 302 CELLNANE:
98k DACS_4_TQ.98
Rvfb - =
THR_BIASCM! t:}zt W=9(6U 8
CMOSP M=1 CMOSP M=2 CMOSP M=4 CMOSP M=8 CMOSP M=16 MOSP M=32
314 313 312 311 310 309
351 352 E_ 355
320K CMOSP M=1 CMOSP M=2 CMOSP M=4 CMOSP M=8 CMOSP M=16 CMOSP M=32
RTHR_BIAS =9.6U L=4.8U
W=9.6U L=48U
= <_1ITHRESH
M26A
MOSN W=2.4U L=3.6U
REF: DACS
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CELLNAME:
SW TCHES98_V2
ve —
CELLNAME:
RC DI FF_\V2 1 V2
- - JTL o CELLNAME:
TEST_DSC98
Vimid V2
b | CELLNAME: g .
w SWOF120 1 ,L I
L 1] 2 M14
135k CMOSP W=2.4U L=2.4U GEO=0
l V2 L CMOSP W=2.4U L=2.4U GEO=0
JTL Q4 CMOSP W=2.4U L=2.4U GEO=0 M15
M9 M10 M18
. V2 CMOSP W=2.4U L=2.4U GEO=0 COSP W=2.4U L=2.4U GEO=0 CMOSH W=2.4U L=40.8U GEO=0
T I
1 2
M12 L
MOSN W=22.8U L=1.2U GEO=0
104.3k 3
| M13 5
c1 = = -
I§ s | m Ve 7 | cMosn w=32.84 L=1.2U co=0
I V2 _J_i_r |5 dmosn w=22.8u L=1.2U GEO=0 CMOSN V=22.8U L=12U GEO=0 L
PRE_S20UT 1.2pF .
1 2 13
1 per channel I M16
. M11b | MOSN W=7.2U Li=2.4U GEO=
A
WM D OFF BAR MOSN W=7.2U L=2.4[) GEO=0 2
VMib-oFed - - 2
(GENERATED BY RST_GEN GfT ON PER! DI C RESET) v2 ] |
M20
T | |f w2
1 2 1
atl atz T per channel — [emosp w=2.4u|L=2.40 GEO=0 | MOSN W=2.4U L=4¢.8U GEO=0
OELI\_BI\IANE: NANF311
atl b Q 1 per channel
- 1 noatﬁg
2 4
DA12_BIAS
V3 CELLNAME: o b 3 > 9
al
N\/FlEJB 03 - | NANE311 DA12_BI AS
2 4 wsatten <~ b
1
M24
CELLNAME: V3
B I \VF103 © | NANF311 CMOSN W=1.8U L=95.4U GEO=0
1
2 4 vsatter—] i
1 2 3
— 1
3
1 V2
intovmidC 1 per channel —~ Cfb 23 Q
V3 8.5pf =
. DSCRM_OFFB }i[
il 1 Vib CMOSP W=1.8U L=95.4U GEO=0
2 DSCRM_OFFB =
CELLNAME:
. LNAME: NANF211
ATTEN_SEL 1 per chip
L CELLNAME:
CELLNAME: REF98_V2
Q\ESHOT98_V2 CELLNAME: -
CELLNAME DFRF311 B | Sve8_v2 B e
v2 V3 LNAME: | NVFSM v3
° 2
o) ) 00
V3
29 M30 cLkB o M1
RSTB M3 | .
s | CMOSP W=13.2)) L=2.4U GEO=0
THR_BIAS CELLNAME: M3 | CMOSP W=43.2{) L=2.4U GEO=0 EI
T CcMoSP MOSP NANF311 M2
=2.4U L=1.2U GEO=0 =2.4U L=1.2U GEO=0
o | s NS
1 G5 IN M2 | _ _ _
2 v - CMOSH W=4.8U L=2.4U I_’_‘ CMOSP W=13.2y L=2.4U GEO=0
—H | CMOSP W=43.2{) L=2.4U GEO70
62 M26 4, DSC_aUt sas.ep b= 3
27 M28 -
3
| 8 v3 M2 M1
| i ' | 21 |3 ]
| | M1 = | ~ B -
CMOSN W=2.4U L=8.6U ¥ T MOSN =25.2U L=1.2U GEO=0 2 1 MOSR W=4.8U L=2.4U 21 | CMOSP W=13.2y) L=1.2U GEO=0
MOSN CMOSN MOSN | >
¢ CELLNAME: SCHTRG O CMOSP W=43.2{) L=1.2U GEO70
c1 OR
1 per chip 0.35PF
T per channel M1 10UT
CMOSN W=4.8U L=9.0U
channel disabl e _bit ,  COHAN D SABLE BAR = 1 per chip
(Dl .. DlG) 1 per channel
CHAN_EN
FROM REG STER GR3 CELLNAME: | NVF103 Lo s
Bl AS_ONESHOT
— =
BIAS_ONESHOT
siast vai Bl AS1_V2I
>
sz var Bl AS2_V2I REF: DISCRIM

TGL98.V2 C-R DIFF., DISCRIMINATOR, ONESHOT AND CURRENT OUT CIRCUITS
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Bl AS2_V2I
l

BIAS2_V2I

CMOSP W=13.2

Bl AS1_V2I |
BIAS1_V2I

CMOSP W=13.2

_}_4
!
M2
_>_4
3

M1

CMOSP W=13.2

OR

<1
PIN (9)
1 per chip

U L=2.4U GEO=0

U L=2.4U GEO=0

U L=1.2U GEO=0

REF: REF_V2
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RST_SREG

SEL
scg

SREG3_0

2]
w

<1 S|
SI3 SEL
SCD3
RST_SREG
SO

=hilil

%]
o
=2
<

%)
@
W

RST_LAT

RST_LAT

SREG3_T

S

SEL
sco3
RST_SREG

so

Shiir:

SOl

,_
4
S

SL

w

RST_LAT

SREG3_:

S
SEL

scp3
RST_SREG
so

Shiir:

4
@

SoL

SL3

RST_LAT

SREGS-S

Sl
SEL

scp3
RST_SREG
so

=il

%]
o
=2
<
S

SL3

RST_LAT

SREG3_#

S
SEL
scp3
RST_SREG
so

=tiifs

%]
o
=2
<
=

RST_LAT

SREG3_5

S
SEL
scp3
RST_SREG
so

=i

RST_LAT

SREG3_6

S
SEL
scp3
RST_SREG
so

Shiir:

SOl

,_
a

SL

w

RST_LAT

SREG3_7

S
SEL
scp3
RST_SREG
so

=tiifs

SOl

,_
&

SL

w

RST_LAT

SREGS-8

Sl
SEL

CD3
RST_SREG
so

Sl

%
o
Q
@

SL

w

RST_LAT

SREG3_9

S
SEL
sco3
RST_SREG
so

=tiifs

%
o
Q
T

RST_LAT

ILHCRILACRILACRILAICRICAILA

SREG3_10

S
SEL
scD3
RST_SREG
so

[
[%2]
2 9
L 2
“
o

RST_LAT

—<""so3

REF: CR3_PARTB
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SEL

RST_SREG

SCD1

SEl

SCDX

RST_SREG

SIL_>

RST_LAT

[—>RST_LAT

SL1
]

>

SLX

regcel I 1

o| CELLNAMVE: MJ

r__ SEL

XH

201

CLK

CELLNAME: DFRF301

RST

D Q
SL
RSTb

SO

regcel | 2

dat aD SoL

o | CELLNAME: MU

r__ SEL

(H

201

CELLNAME: SREG 70U

D

CLK

CELLNAME: DFRF301

Q

RST

D Q dat a2
CELLNAME:
SL DFRF301
RSTh

cel |

CELLNAME: SREG RDBK FCR CRL
CELLNAMES: SREG 70U
DFRF301 FOR CR2 AND CR3

structure of CR1L,CR2 & CR3 registers

REF: SREG1
TGL98.V2 CR1 REGISTER CELL
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SEL

RST_SREG

SCD2

SIC—>

RST_LAT
- [ >RST_LAT
SEL |[SCDX
SL2
RST_SREG Dy SLX
regcel I 1
— ol CELLNAVE: MUKF201
|_<l3
CELLNAME: DFRF301
D D Q dat aD soL
CLK SL
RST RSTh
L [{so
regcel | 2
& o CELLNAME: MUXA201
|_<!3 .
CELLNAME: SREG 70U CELLNAME: DFRF301
dat a2
D D
Q Q CELLNAME:
CLK SL DFRF301
RST RSTb

cell structure of CRL,CR2 & CR3 registers

CELLNAME: SREG RDBK FOR CRL
CELLNAMES: SREG 70U,
DFRF301 FOR CR2 AND CR3

REF: SREG2
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V3 CELLNAME:
< v RSTO RO

M1
_,_l CMOSP W=3U L=200U c1 \L
~—{ =3 500PF
1 M2 M7
CMOSP W=3U L=200U "—-{
o CMOSP W=5U L=5U
I _’ M6
] M3 CMOSP W=20U L=3U
CMOSP W=3U L=200U
o
‘{ » RST SREG
SR CELLNAME |
* . RST SREG
CMOSN W=5U L=5U I NVF1 03 -
RST LAT
M8 .
M14 CMOSN W=3U L=100U
CMOSN W=5U L=5U RST LAT
0——{ 0——{ M9
CMOSN W=10U L=3U CELLNAME
I NVF1 03
M4
CMOSN W=5U L=5U |

= B

REF: POWON_RST
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