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2.SC, SL, SI, SO, SAD are pin signals through schmdt triggers TP -
3. AdO..Ad6, RWRO,RlL are address regi ster contents
4. Al other signal nanes are internal controls
5. Registers are latched shift registers
6. SAD = '1' inpiles address node; el se data node REF: DECODER
7. 08 ="1 inplies serial node; else operating node
8. RD SC = Serial clock if O5="'1" ; else preanp stagel reset 4G DIVISION - O D O ATORY
9. TP.SL = Serial Latchif 8 ="1 el se Test pul se signal _ s o
10. SCE = '0' for chip to receive data; '1' when chip transnits data s ocument Number

ev
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CELLNAME:
v SW TCHES98_V2
CELLNAME:
RC_DIFF_V2 TYE ¢ CELLNAME:
TEST_DSC98
Vinid | 2
CELLNAME: Z
b SWCF120 1 ,L I
L1 2 M4
13[sk CMOSP W=2.4U L=2.4U GEO=0
l V2 | CMOSP W=2.4U L=2.4U GEO=0
]T{ Q 4 CMOSP W=2.4U L=2.4U GEO=0 M15
) M10 M8
a0 V2 CMOSP W=2.4U L=2.4U GEO=0 cliosp w=2.4u L=2.4U GEO=0 CMOSP|W=2.4U L=40.8U GEO=0
T h2
L >2 5 M12 L
MOSN W=22.8U L=1.2U GEO=0
104.3k JTL 3 |M13 .
— |f1 |l ™ V8 7 | cMosn w=z 8yl L=1.2U GEo=0
I vz | MOSN W=22.8U L=1.2U GEO=0 CMOSN YV=22.8U L=1.2U GEO=0 L
1.2pF
PRE_S20UT P _J—i—r 9 .
1 2 13
1 per channel 1 | Mi6
B M11b | MOSN W=7.2U L=2.4U GEO=(
VM D OFF BAR MOSN W=7.2U L=2.4l) GEO=0 2
M (EVERA;ED BY RST-GEN KT ON PER D1 C RESET)
_ v2
M20 o1
1 Bcz L | |
at1l at2 T per channel = [cmosp w=2.4u|L=2.4u GEO=0 |1, quosy w=2.4u L=ad 8u GEO=0
CEngNANE: NANFB11
at j_b . Q noanlg 1 per channel
2 4
DA12 BIAS
¥8 CELLNAME: — d
NVF103 at2_b 3 .| NANE311 DA12_BI AS
2
2 ;4 Y3atten Vib
1
[ M24
V3 . : o NANF311
| NVF103 : CMOSN W=1.8U L=95.4U GEO=0
1
2 4 oatter——] JTL
1 2 3
— 1
3
V2
imovmig 1 per channel —~ Cfb 2 Q
va 8.5pf =
. DSCRM _OFFB —}ir
h i Vib CMOSP W=1.8U L=95.4U GEO=0
2 DSCRM_OFFB =
CELLNAME: X
ATTEN SEL 1 per GRELNAME: NANF211
CELLNAME:
CELLNAME: REF98 V2
ONESHOT98_V2 CELLNAME: -
CELLNAME: DFRF311 B | SVe8_v2 %
v2 V3 LNANE: | NVFSM V3
' £ w P © : ®
29 M30 cLKB . ML
RSTE v3 w3 i
| 5 9 s | N CMOSP W=13.20) L=2.4U GEO=0
THR_BIAS CELLNAME: M3 I_}il__l | CMOSP W=43.2{) L=2.4U GEO=0 EI
b_ CMOSP MOSP NANF311 M2
=2.4U L=1.2U GEO=0 =2.4U L=1.2U GEO=0 | CMOSP W=4.80) L=2.4U 5 | N
4 IN cmosp) Lu L=2.4U | N M2 | CMOSP W=13.20) L=2.4U GEO=0
6a M26 4 DSC OUT | CMOSP W=43.2) L=2.4U GEO30 E|
27 m28 -
3
| 8 v3 M2 ML
IS K | —
ML =
EMOSN W=2.4U L=3.6U MOSN =25.2U L=1.2U GEO=0 2 1 MOSH W=4.8U L=2.4U 21 | y CMOSP W=13.20) L=1.2U GEO=0
HOSN ¢ CHOSN MOSN CELLNAME: SCHTRG | CMOSP W=43.2 L=1.2U GEO0
- c1 OR
1 per chip 0.35PF
T per channel M1 10UT
CMOSN W=4.8U L=9.0U
channel disable bit , CHAN_DI SABLE_BAR = 1 per chip
(Dl .. D16) 1 per channel
CHAN_EN
FROM REG STER CR3  CELLNAME: | NVF103 L per_chamnel
Bl AS_ONESHOT
— =
BIAS_ONESHOT
smsiva BIASL_V2I
>
Biasz va Bl AS2_V2I REF: DISCRIM

TGL98.V2 C-R DIFF., DISCRIMINATOR, ONESHOT AND CURRENT OUT CIRCUITS
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY

ize Document Number
c 18
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CELLNAME:

DSL, DS, DS SWCF120 "
v v 1 per chip
é V34 l_‘_ ] J— Vi
" ) e | =+
1 2 | J_ \g
: , e 1 ]
5 T L
1 2 2 4—|
o L L
1 2 2
: } [ S I
1_“ , |J i I
; 4
P LJJLr TYE
: 4 L= | k=
D il L | =F
1 > M5 0
> = s
Sy
. T

.|||_

< VLKG

Vikg (To preanp S1)

REF: LKG_GEN

TGL98.V2 VLKG SLOPE SELECT CIRCUIT
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY

ize Document Number
C
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( ML .. M conme from CR3)

M5
H CELLNAME: DEC16

CELLNAME:
SWCF020

1 per channel

V2
(e}

I

mux on/ of f

VBB

3

1 per chip

- : 1 per chip i>°2 1 per channel -
) - _ - ; )5 ,_L] —> L pre_s2out_chl IJTLl | v
A =) = T HTLI— oD
: = 2 T N | >
j H_) E>¢ | S J_TLL _J—J'—*_j_ \—‘"/7 Bl AS_AMP
Dy Bt S
1 2 T
) E> | - =
: — > ﬂ T
: H J u>¢ = oS
1{>¢2 2 >5 N g ,—_I
‘1‘ = J >2 |—— -1 I J_LTL
. z - | o +
j )—‘—L,_L_D E LLLLL ﬂ SEls
> & £ A
S| e =

REF: OUTPUTSEL_DECODER

TGL98.V2 PREAMP OUTPUT SELECT MUX
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY

ize Document Number
Cc TGL98.V2 SCHEMATICS
DESIGNERS: W.L.BRYAN, U.JAGADISH
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V3 CELLNAME:
<__]v3 RSTCl 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
DR CELLNANE |
* ' RST_SREG
CMOSN W=5U L=5U | NVF103
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:
| NVF103
M4
CMOSN W=5U L=5U |

= B

REF: POWON_RST

TGL98.V2 POWER ON RESET CIRCUITRY
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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VLK
PRE_S1_RST

QIN
S1_BIAS

100

10

S2_BIAS 7

tgpreamp_10mv_v.

100

1.'—D PRE_OUT

— 110

&
tg_s2_v2a
D1

REF: PREAMP

TGL98.V2 PREAMP CIRCUIT
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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A TGL98.V2 SCHEMATICS
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SEL

CELLNAME:
SWCF020

1 per channel

1 per channel

PRE OU
pre_s2out _chl

V2

1

1
% I E _JANLG_MUXOUT
l

REF: PREOUT_MUX

TGL98.V2 PREAMP ANALOG MUX
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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Bl AS2_V2I
l

CELLNANE:
REF98_\?2

BIAS2_V2|

Bl AS1_V2I |
BIAS1_V2I

V3

Q__ d00

i
d
)

M1

CMOSP W=13.2

M2

CMOSP W=13.2

3
)1 | M1
| CMOSP W=13.2
h
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

TGL98.V2 REFERENCE CURRENT CELL
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY

Size Document Number Rev
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TA D SERI AL._ADDRESS REG STER
CEL ADREG

LNAVE: /BB LSB
(PIS|N|1:4)> VEB S8 t16(t15 |t14 | t13| t12| t11] t10|t9o |tg |t7 |t6 |t5 |t4 |t3 [t2 |t1 |sI3|sl2|sl1] ]
RIW| R1| RO| A6| A5| AA| A3| A2| A1| A0
CR1: TEST PATTERN CONTROL REGQ STER
non-destructive readback mux SOt
— 1
A=
(PIN 52)
/5B LSB
(PIN 53) at2|atl | vt6| vt5| vt4 | vt3| vt2|vtl | ta7|ta6 [ ta5|tad | ta3| ta2| tal s
A2 (PIN 54) CR2: ATTENUATOR, DI SCRIM NATOR THRESHOLD, TEST AMPLI TUDE CONTROL REQ STER
non-dest ruct {ve readback nux
A3 > HH 5
(PIN 55)
>
A4
(PI'N 56) R | SR
A5 > 16|d15|d14|d13|d12(d11|d10|d9 |d8 [d7 [d6 |d5 | d4|d3|d2|d1|nmB | m4| nB| m2| ml| s6|s5|s4[s3|s2(sl
(PIN 57) So3
CR3: PREAMP QUTPUT MUX, SLOPE ADJUST & CHANNEL DI SABLE CONTROL REQ STER
non-destruct {ve readback nmux
SAD >
(PIN 18) 08— — .
(PIN19) RDS s >0——
(PIN 16) —
TPIN 1%) RESET_S1A (to del ayed reset generator)
<1 so
<] SOE (PIN13)
(PIN 17)
TP (to gate of M2 in cell 'CAL")

REF: REG_CONT

TGL98.V2 REGISTERS AND CONTROL CIRCUITRY
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY

ize Document Number ev
C 1 TGL98.V2 SCHEMATICS
DESIGNERS: J.ROCHELLE, L.G.CLONTS
[Date: Monday, December 07, 1998 Eheel 1 of 1




CELLNAME: DLY_RST

(1 per chip)

BIAS_DLY1 11
Bl AS DLY1
RESET S1A CMOSP W=4.8U L=2.4U

< : 1 {>¢2

RESET_S1A

- CELLNAME:

c1 SCHTRG_TGL

16pf

CMO! -

|cmosp w=14.40]=90.6u
f

_h_

MOSP W=14.4U L=9.6U

MOSP W=14.4U L=9.6U
b

CELLNAME: | NVF103 CELLNANE: | NVF1

[

RESET_SIA [

DSCRM OFFB

RESET_S1 :
RESET_S2 1.3 usec

M D_OFFB I<"

RESET_SI1A = (RD_SC). OS(bar ) +08
RESET_S1 = RESET_S1A(del ayed 4 gates)
RESET_S2 = RESET_S1A(del ayed 300ns)
VM D_CFFB = RESET_S2( bar)
DSCRM OFFB =[ RESET_S1A + RESET_S2(del ayed 900ns)] (bar)

RESET SI GNALS TI M NG DI AGRAM

1 usec

D>

2.2 usec

1 usec

=] sl'ov

= DSCRM ' ON'

S2 ' ON

1.3 usecYM D SELECTED>,7

K___|RESET_S2

V3
Q

M5

CMOSP W=14.4U L=96U

BIAS_DLY2

Bl AS DLY

L

VM D_OFFB
1 Daz < |VMID_OFFB

CELLNAME: | NVF103

CELLNAME: SREG_RESET_V2

(1 per channel)

RESET_S2

PRE_S2_RST

(per channel S2 reset)

) >—{>

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

PRE_S1_RST
per_channel Sl reset)

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

CHAN DI SABLE BIT (DL .. DI6) CHAN_DI SABLE .
(FROM REG STER OR3)
RESET_S
= 2 RESET_S1

CELLNAMVE: | NVFBI G

CELLNANE: | NVF103

CELLNANE: | NVF103 CELLNANE: | NVF103

CELLNANE: | NVF103

1 2

1
> CHAN DI SABLE_BAR

CELLNANE: NANF311

CMOSN W=4.8U L=9.0U

7

CMOSP W=14.4U L=9.6U

2B

CMOSP W=4.8U L%i
M8

CELLNAME: NORF211

CELLNAME: | NVF103

EDSCRM_OFFB

1 G5 IN
3 —
(per channel )

DSC_OUT (FROM DSCRM_TGL CELL)

REF: RST_GEN

TGL98.V2 INTERNAL RESETS GENERATOR
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY

ize Document Number
C
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SCD3

SEL — RST_LAT
[ >RST_LAT

RST_SREG __ SEL [SCDX os
C—>"TRsT_srec — SLX

SIC—>

RESET_S2

o| CELLNAME: MJXF201 CELLNAME: SREG RESET_V2
B (1 per channel)

SEL

SOL
CELLNANE: DFRF301 Q RESET S2 PRE_S2_ RST
D D Q datjal] _ (per channel S2 reset)
> ) 2 < PRE_S2_RST
CLK SL (TO GATE OF M49 I N FI RST STAGE TGPREAVPV2 C ELL)
RST RSTb
CHAN DI SABLE
| ) PRE_S1_RST

3 (per channel Sl reset PRE_S1_RST
[ >so (TIO GATE OF MLOO | N SECOND STAGE TG S2_V2 CELL)

RESET S1 RESET_S]
>

REF: RST_SREG2

TGL98.V2 PER CHANNEL ENABLE/DISABLE REGISTER (CR3)
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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CELLNAME: SCHTRG_TGL

V3
M10

CMOSP W=15/6U L=1.2U

CMOSN W=2.

CMOSN W=2.4U L=9.6U

CMOSN W=2.4U L=9.6U

M5 M9
CMOSP W=2.4U L=9.6U
CMOSP W=2.4U L=9.6U —
CMOSP W=15.6U L=1.2U

M7

MOSN W=7.2U L=1.2U

CMOSN W=7.2U L=1.2U

aut

CMOSP W=2.4U L=9.6U —

CELLNAME: SCHTRG TGL_1CP

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

CELLNAME: SCHTRG CS

V3

M10

CMOSP W=3l

L=9.6U

aut

M3

b

CMOSN W=2.4U L=9.6U

M9
CMOSP W=2.4U L=9.6U
CMOSP W=2.4U L=9.6U —
CMOSP W=3U L=9.6U
M

7

MOSN W=2.4U L=9.6U

CMOSN W=2.4U L=9.6U

.4U L=9.6U

9.6U

CMOSN W=2.4U L=

CMOSN W=2.4U L=9.6U

M7
M2

MOSN W=7.2U L=1.2U

CMOSN W=2.4U L=9.6U

REF: SCHMIDT

TGL98.V2 SCHMIDT TRIGGER CIRCUIT USED
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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SEL

RST_SREG

SCD1

SEl.

SCDX

RST_SREG

SIL_>

RST_LAT

[—>RST_LAT

SL1
]

>

SLX

regcel | 1

o| CELLNAMVE: M.

SEL

IX

F201

CLK

CELLNAME: DFRF301

RST

D Q

SL
RSTb

SO

regcel | 2

dat aD soL

o| CELLNAVE: MJ

SEL

X

F201

CELLNAME: SREG 70U

CELLNAME: DFRF301

cel |

CELLNAME: SREG_RDBK FOR CR1
CELLNAMES: SREG 70U
DFRF301 FOR CR2 AND CR3

structure of CR1L,CR2 & CR3 registers

dat a2
D D
Q e e
CLK SL DFRF301
RST RSTb

REF: SREG1
TGL98.V2 CR1 REGISTER CELL
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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SEL

RST_SREG

SCD2

SIC—>

RST_LAT
- [ >RST_LAT
SEL [SCDX
SL2
RST_SREG D>y SLX
regcel | 1
— XF201

o] CELLNAMVE: M.

[

CELLNAME: DFRF301

D D Q datat— soL
CLK SL
RST RSTb
i [>{so
regcel | 2
— o] CELLNAME: MUXF201
|_‘!3 SEL
CELLNAVME: SREG 70U CELLNANME: DFRF301
dat a2
D D
Q Q CELLNANME
CLK SL DFRF301
RST RSTb

cel |

CELLNAME: SREG_RDBK FOR CR1
CELLNAMES: SREG 70U
DFRF301 FOR CR2 AND CR3

structure of CR1L,CR2 & CR3 registers

REF: SREG2

TGL98.V2 CR2 REGISTER CELL
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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SIL_>

SEL

RST_SREG

SCD3

RST_LAT

SL3

-

regcel | 1

SEL

] o| CELLNAME: MUXF201

CELLNAME: DFRF301

D

CLK

RST

SL

Q

RSTb

SO

dat ab soL

regcel | 2

] o | CELLNAME: MUX

SEL

F201

CELLNAME: SREG 70U

CELLNAME: DFRF301

dat a2
D D
Q U e Lanve:
CLK SL DFRF301
RST RSTb

cel |

CELLNANME: SREG_RDBK FOR CR1
CELLNAMES: SREG 70U
DFRF301 FOR CR2 AND CR3

structure of CR1L,CR2 & CR3 registers

REF: SREG3
TGL98.V2 CR3 REGISTER CELL
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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PREAMP FI RST STACE

CELLNAVE: TGPREAMP_10MV V2

6 MR

( FR\%\%%A&:;

1

1 CMOSP W=

PRE S1 RST |.8U L=200.4U GEO=0
< 3
(PER CHANNEL lgTAGEl RESET) M100 J—
T & |
" CMOSP W=pU L=1.2U GEO=0 V201
V1 CMOSP W=25.2U L=1.2U M=100 GEO=3 J_:'lo%Mosp W=9U L=6U GEO=0
Q e M3 16 o M9 o

lGQNl 16

CMOSP W=25{2U L=1.8U GEO=3

CMO$P W=3U L=6U GEP=0

CMOSP W=9U L=6U|GEO=0

2
M2 50
CMOSP W=25.PU L¥1.8U M=4 GEOF1 11 9
4 | N M20(
1
C1 |
|< |
0.2pF DSP W9.6U L=1.2U M=10 GEO=B
>50
M1l
|f:2 CMOSP W=4.8U|L=1.2U GEO=p
[\ >3
0.2pF
M12 M13 M14
CMOSN W=10.2U L=4.2U GEO=2
S1_BI AS<— I E 4‘ 4‘
12

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

CMOSN W=[10.2U L=4.2U [M=10 GEP=0

CMOSN W=1p.2U L=7(8U M=10 GEO=0
15

7 M17

A | Yy

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

[ T10

CMOSN W=[0.2U L=4.2U GEO=2

CMOSN W:J:L(?L.&U L=7.8U GEO=1

" es

REF: STAGE1

TGL98.V2 PREAMP STAGE 1
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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PREAMP SECOND STAGE

CELLNAME: TG S2_\2A

100 I:l

M43
CMOSP M=4 W=6.6U

35

0.2U GEO=0

MOSP W=6.6U L=10.2U G

36

M53
EO=0

CMOSP M=2 W=6.64

M52

41

M46

L=10.2U GEO=0 S2 Bl AS
<17

CMOSN M=36 W=13.8U L=1.%

40
U GEO=0

34
CMOSN W=15U L=1.2U|GEO=0 !
M42 I 33 M56 | M58
: | CcMOSN WEZ.4U L=10.2U GEO=0
NG | M51
[/ CMOSN W=5.4U L=3U M=2 GEO=0
|\0 o M4l CMOSN M=2 W=5.4U L=1| 2l GEO=0 M50

CINL 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
cMasN w=2.4U L10.2U GEO=
1 110 .
= :'—I
\CiF3 1110 PRE_S20UT
1
A <]
0.2P
M49
1l w4 PRE_S2 RST
2 CMOSN W=3U L=1.2U GEO=0 <7

(PER CHANNEL STAGE2 RESET)

REF: STAGE2

TGL98.V2 PREAMP STAGE2
1&C DIVISION - OAK RIDGE NATIONAL LABORATORY
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