TGL98.V2 SERIAL DATA BITS

TGLD SERIAL ADDRESS REGISTER

msb Isb

R/W| R1 | RO | A6 | A5 | A4 | A3 | A2 | A1 | AO

RW | 0= write to TGLD registers; 1= read from TGLD registers

Register address MSB; 00=no register, 01=CR1, 10=CR2, 11=CR3
Register address LSB; 00=no register, 01=CR1, 10=CR2, 11=CR3

TGLD Address BROADCAST bit
MSB TGLD Address bit
5SB TGLD Address bit
4SB TGLD Address bit
3SB TGLD Address bit
2SB TGLD Address bit
LSB TGLD Address bit

CR1: TEST PATTERN AND DECAY SLOPE COMPENSATION CONTROL REGISTER

msb

TL| T2 | T3 |T4|T5|T6 | T7 | T8 | T9 |T10|T11|T12|T13|T14

T15

T16

DS3

DS2

DS1

T10 |O=diasable test pulse, 1 = enable test pulse, channel 10

T12 |O=diasable test pulse, 1 = enable test pulse, channel 12
T13 |O=diasable test pulse, 1 = enable test pulse, channel 13
T14 |O=diasable test pulse, 1 = enable test pulse, channel 14
T15 |O=diasable test pulse, 1 = enable test pulse, channel 15
T16 | O=diasable test pulse, 1 = enable test pulse, channel 16

O=diasable test pulse, 1 = enable test pulse, channel 1
O=diasable test pulse, 1 = enable test pulse, channel 2
O=diasable test pulse, 1 = enable test pulse, channel 3
O=diasable test pulse, 1 = enable test pulse, channel 4
O=diasable test pulse, 1 = enable test pulse, channel 5
O=diasable test pulse, 1 = enable test pulse, channel 6
O=diasable test pulse, 1 = enable test pulse, channel 7
O=diasable test pulse, 1 = enable test pulse, channel 8
O=diasable test pulse, 1 = enable test pulse, channel 9

1 |O=diasable test pulse, 1 = enable test pulse, channel 11

DS3| MSB, preamp decay slope MUX decoder, 111 = no decay
DS2 |2SB, preamp decay slope MUX decoder,
DS1|LSB, preamp decay slope MUX decoder, 000 = max decay

Isb

At2 | Atl | V6 | Vt5 | Vt4 | VI3 | V2 | Vil | Ta7 | Ta6 | Ta5 | Ta4 | Ta3 | Ta2

Tal

At2 | MSB, C-R attenuator; 00=no atten, 01=1/3 atten,10=1/9 atten
Atl | LSB, C-R attenuator; 00=no atten, 01=1/3 atten,10=1/9 atten

Vt6

Ta

MSB Discriminator voltage threshold DAC input; 111111 = min threshold
Vt5 | 5SB Discriminator voltage threshold DAC input
Vt4 | 4SB Discriminator voltage threshold DAC input
Vt3 | 3SB Discriminator voltage threshold DAC input
Vt2 | 2SB Discriminator voltage threshold DAC input
Vtl | LSB Discriminator voltage threshold DAC input

Ta7 | MSB Test Pulse Amplitude DAC input; 1111111 = 127 fC
Ta6 | 6SB Test Pulse Amplitude DAC input
Ta5 | 5SB Test Pulse Amplitude DAC input
Tad | 4SB Test Pulse Amplitude DAC input
Ta3 | 3SB Test Pulse Amplitude DAC input
Ta2 | 2SB Test Pulse Amplitude DAC input

1 | LSB Test Pulse Amplitude DAC input

CR3: CHANNEL DISABLE, MUX AND FEEDBACK VOLTAGE CONTROL REGISTER

: ATTENUATOR, DISCRIMINATOR, THRESHOLD, TEST AMPLITUDE CONTROL REGISTER

msb

Isb

D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4

D3

D2

D1

M5

M4

M3

M2

M1

F6

F5

F4 | F3 | F2 | F1

D16 MSB, channel 16, O=enable, 1 = disable
D15-D2 | 15SB - 2SB, channell5 - channel 2, O=enable, 1 = disable
D1 LSB, channel 1

M5 MUX enable/disable bit, 0=enable, 1=disable
M4 MSB, mux address; 1111 = channel 16 select
M3 3SB, mux address

M2 2SB, mux address

M1 LSB, mux address; 0000 = channel 1 select

F6 MSB, Vfb DAC, 11111 = 0.6v
F5 5SB, Vfb DAC
F4 4SB, Vfb DAC
F3 3SB, Vfb DAC
F2 2SB, Vfb DAC
F1 LSB, Vfb DAC, 00000 = 2.58V

USHA JAGADISH
12/2/98
updated 4/27/99



EXAMPLE SERIAL DATA INPUT FOR LOADING ALL THREE REGISTERS OF A TGL98.v2 (TGLD1) CHIP ON A ROC

XXXXXX10 10000100 XXXXXXXX XXXXX000 10101010 10101010 XXXXXX10 10000010 XXXXXXXX XXXXXXXX X0001000 00000100 XXXXXX10 10000110 XXXXX011 11000001 00000000 00000000

FIRSTBIT IN

ROC1, TGLD1 DATA FOR CR1, CR2 AND CR3

TGLD SERIAL ADDRESS REGISTER Isb

msb
WN\R1\Ro\Ae\As\AMAa\Az\Al\m
0|0 1]o0]o]oJo]1 o] 1
msb CR1: TEST PATTERN CONTROL REGISTER
T1\Tz\Ta\T4\T5\Te\T7\TS\T9\Tlo\Tll\le\Tla\TlMTls\Tle\DSE.\Dsz\ﬁ
0 [1]o|1]o0o|1lo]1][0[1]o0o]1]0]1]0 1] 0] 0 0]
msb TGLD SERIAL ADDRESS REGISTER  |sp
RIW[ R1 \Ro\Ae\As\AMAa\Az\Al\m
01 0 (101
msh  CR2: ATTEN. THRESHOLD, TEST AMP. CONTROL REGISTER
[A2]
o] o] 1] o] o] o] o] of o] o[ o] 1] o] o] o]

msb TGLD SERIAL ADDRESS REGISTER  |sp

[RW[R1[Ro[A6 [ A5 [Aa A3 A2][AL[A0]
0oJo]oJo L o1

\
011

CR3: CHANNEL DISABLE, MUX AND DECAY SLOPE COMPENSATION CONTROL REGISTER
msb Isb
[D16[D15[D14[D13]D12 D11 [D1l 9\ D8 [ D7 [ D6 | D5[D4[D3[D2[D1[M5[Ma]m3[m2][Mi[F6[F5[Fa[F3[F2][F1

oJofoJoJoJo]o oJoJoJoJoJoJlo]ol1] | | | ola1fl1J1]1To

ROC1, TGLD1 DATA FOR CR1, CR2 AND CR3 WITH PADDING BITS

pad bits (6)
<>

Address register contents to load CR1

first bit in

4fbyte1T byte2

Isb of Adreg

Isb of CR1

pad bits (13)
‘ 300000 ‘ ‘xxxxxOOO‘ ‘1’0101010‘ ‘10101010‘

Controlregister contents of CR1

byte3 byte4 byte5 byte6

pad bits (6)

<>

Address register contents to load CR2 10000010
byte7 byte8
Isb of Adreg
Isb of CR2

pad bits (17)
Y0000X ‘xooomoo‘ ‘00000100‘

- [ 000000 |
Controlregister contents of CR2
byte9 byte10 bytell byte12
pad bits (6)
10000110
Address register contents to load CR3 byte13 byte14
Isb of Adreg

pad bits (5)
‘xxxxxon‘ ‘11000001‘ ‘oooooooo‘ ‘oooooooo‘

Controlregister contents of CR3
bytel5 byte16 bytel7 bytelS{ o
last bit in
I

b of CR3

SERIAL STRING DATA FOR LOADING REGISTERS CR1, CR2 AND CR3 CONSECUTIVELY FOR TGLD1 IN ROC1 FOR THIS EXAMPLE IS

LAST BIT



SERIAL DATA INPUT FOR LOADING ALL THREE TGLDs (TGLD1, TGLD2 AND TGLD3) OF 1 ROC
ROC1, TGLD1 DATA FOR CR1, CR2 AND CR3

msb TGLD SERIAL ADDRESS REGISTER  |sh

RIW] R Ro\Ae\As\AMAa\Az\Al\m

(o]o \ [oJoJoJoJaJo]1]

msb CR1: TEST PATTERN CONTROL REGISTER Isb
[Ti[T2[T13][T4[T5][T6 [T7 [ T8 ][ T9 \Tlo\Tll\le\Tla\T14\Tls\Tle\DSE.\DSZ\DSl\
[o0f1fof1]JoJ1JoJ1fof[1[of1]of1]0o[1[0]

msb TGLD SERIAL ADDRESS REGISTER  |sh
A0 |

RW[R1[Ro[ A6 [A5 [Aa A3 [A2]AL]
[1]ofJofJoJoJof1fo]1

msb CR2: ATTEN., THRESHOLD, TEST AMP. CONTROL REGISTER Isb

[At2 ] [Tal
[olof 1] ol ofofo[o]ofofof1]ofofo0]

msb TGLD SERIAL ADDRESS REGISTER  |sh

RIW] R Ro\Ae\As\AMAa\Az\Al\m
[0]1 \ [o0JoJoJof[1]o[1]

CR3: CHANNEL DISABLE, MUX AND DECAY SLOPE COMPENSATION CONTROL REGISTER

ROC1, TGLD1 DATA FOR CR1, CR2 AND CR3

‘)oooooom‘ ‘xxxxxOOO‘ ‘10101010‘ ‘10101010‘

‘ XXO0000KK ‘ ‘ XXO0000KK ‘ ‘xooomoo‘ ‘00000100‘

Isb
’76\D15\D14\D13\D12\D11\D10\ D9 [D8 [ D7 D6 [ D5 [ D4 D3| D2[ D1 [M5[Ma M3 M2 M1[F6[F5[FalF3|rF2]F|
[0]oJoJoJoJololoJolo oJololololol1lolololololilil1l1il0o] [ 000011 | [11000001] [00000000] 00000000
ROC1, TGLD2 DATA FOR CR1. CR2 AND CR3
msb_TGLD SERIAL ADDRESS REGISTER _|sp ROC1, TGLD2 DATA FOR CR1, CR2 AND CR3
RW[R1[Ro[A6[A5[Ad[A3]A2] A1]A0]
KRR KN KA SRR
msb CR1: TEST PATTERN CONTROL REGISTER
Ti[T2[T3]Ta[T5[T6 [T7 [T [T \Tlo\Tll\le\Tls\T14\T15\T16HDSS\DSZ\DSH
[0]1]o[1]oJ1JoJ1][o][1][o0o]1]o]1]o[1]0O ‘)oooooomH)ooomOOOHlOlOlOlO"10101010‘
msb TGLD SERIAL ADDRESS REGISTER  |sp
‘R/\N} ‘RO‘AG}AS‘A4‘A3‘A2‘A1}AOT“
0 1
msp  CR2: ATTEN., THRESHOLD, TEST AMP. CONTROL REGISTER |
AR [A [Tal ‘ 3000000 ‘ ‘ 3000000 ‘ ‘xooomoo‘ ‘00000100‘
Lo ol 1[ofolofofolofofof 1[0 ofof
msb TGLD SERIAL ADDRESS REGISTER  |sp
RW[R1[Ro[A6[A5[Ad[A3]A2] A1]A0]
[0J1[1]oJoJofJo[1]1]o ]
CR3: CHANNEL DISABLE, MUX AND DECAY SLOPE COMPENSATION CONTROL REGISTER b
’76\D15\Dl4\D13\D12\D11\D10\ D9 | D8 [ D7[D6[ D5 Da[ D3] D2] D1 [M5[Ma[m3[m2[Mmi]F6[F5[FalF3[F2]F1 ‘mon‘ ‘11000001‘ ‘oooooooo‘ ‘oooooooo‘
[ofofofofoJoflofJoJoflofoJofoloflofol1lofJoJoflofoJa[al1[a]o]
ROC1, TGLD3 DATA FOR CR1, CR2 AND CR3
msb TGLD SERIAL ADDRESS REGISTER  |sp ROC1, TGLD3 DATA FOR CR1, CR2 AND CR3
R/W\Rl\Ro\Ae\As\AMAa\Az\Al\m
S e
msb CR1: TEST PATTERN CONTROL REGISTER Isb
Ti[T2[T3[Ta[T5[T6 [T7 [T [T \Tlo\Tll\le\Tls\T14\T15\T16\D33\Dsz\031\
[of1Jof1foJ1fof1Jof1Jo]1[o]21]of1]0] [ 000000 | [ 0000000 - [10101010] * [10101010)]
msb TGLD SERIAL ADDRESS REGISTER  |sp
RW[R1[Ro[A6 A5 [Ad[A3][A2]A1]A0]
[0J1]ofJoJoJofJof1]1[1]
msp  CR2: ATTEN., THRESHOLD, TEST AMP. CONTROL REGISTER |
ALz [Tal 0001000| (00000100
["olol 1l ol ol ol ol ol o[ 0l ol 1] o] 0l 0] [ oa00000 || 0000000 | [x0001000] | |
msb TGLD SERIAL ADDRESS REGISTER  |sp
R/\N Rl\Ro\Ae\As\AMAs\Az\Al\m -mooole
\o 1\0\0\0\0\1\1\1\ --
CR3: CHANNEL DISABLE, MUX AND DECAY SLOPE COMPENSATION CONTROL REGISTER b
’76\D15\D14\D13\D12\D11\D10\ D9 [D8[D7[D6[D5[Da|D3[D2[D1[M5][Ma[m3]m2]M1[F6[F5[Fa][r3[F2]F1 5111 1000001 [oo000000] 100000000
ololololololololololololololololtlolololololrlalzlilo] |[eon]| | | | | |




DATA PACKET FOR 1 ROW OF PC SECTOR (9 ROCS)

ROC1, TGLD1, TGLD2 and TGLD3 . Note: All 27 chips are loaded for test pulse even channels,decay
X00X10 10000100 CR1 slope = steepest setting,atten = 0; threshold = ~5fC, test charge
2000000 x00000 10101010 10101010 =~8fC, all channels enabled, mux disabled, feedback voltage = 1.5v
%00010 10000010 R,

X00000K 000006 x0001000 00000100 ROC6, TGLD1, TGLD2 and TGLD3
%00010 10000110 %000l0 01100100
000011 11000001 00000000 00000000 CR3 %00000X  %00x000 10101010 10101010 |  CR1
%000001 10000100 %00010 01100010
000006 00000 10101010 10101010 CR1 X00000K 000006 x0001000 00000100 |  CR2
%00001 10000010 %000l0 01100110
X00000K 000006 x0001000 00000100 CR2 %00011 11000001 00000000 00000000 |  CR3
%000001 10000110 %000001 01100100
000011 11000001 00000000 00000000 CR3 %00000X  %00x000 10101010 10101010 |  CR1
%000l 10000100 CR1 %0000 01100010
00000 00000 10101010 10101010 X00000K  %00000K  x0001000 00000100 |  CR2
xoooll 10000010 CR2 %000001 01100110
X00000K 000006 X0001000 00000100 %00011 11000001 00000000 00000000 |  CR3
woooxll 10000110 CR3 xoooll 01000100
%000011 11000001 00000000 00000000 000006 00000 10101010 10101010 | CR1
xoooxll 01000010
X0000KX  00000X  X0001000 00000100 CR2

ROC2. TGLD1. TGLD2 and TGLD3 ool 01000110
000610 01000100 %00011 11000001 00000000 00000000 CR3
00000 00000 10101010 10101010 |  CR1

XOXx10 01000010

JOOOOXK JOOOOXK x0001000 00000100 CR2 ROC7, TGLD1, TGLD2 and TGLD3

X000X10 01000110 000010 11100100

000011 11000001 00000000 00000000 CR3 XHOO00XK x00x000 10101010 10101010 CR1
%0000 1 01000100 000010 11100010

XHOO00XK 00000 10101010 10101010 CR1 XHO0000X XX0O00K x0001000 00000100 CR2
%0000 1 01000010 000010 11100110

XOO000K XH00000K x0001000 00000100 CR2 00006011 11000001 00000000 00000000 CR3
%0000 1 01000110 %000001 11100100

xooxx011 11000001 00000000 00000000 CR3

JOOOOMXK 00x000 10101010 10101010 CR1
CR1 000001 11100010
JOOKXXK JOOKXXK x0001000 00000100 CR2
000001 11100110

X000X11 01000100
JOOKXXK xxx000 10101010 10101010
000X11 01000010

CR2
XO00000X XXX x0001000 00000100 xxx011 11000001 00000000 00000000 CR3
0011 01000110 2000011 11100100
xxx011 11000001 00000000 00000000 CR3 JOOONK 000000 10101010 10101010 CR1

X00x11 11100010

X0000KX  000000X  X0001000 00000100 CR2
ROC3, TGLD1. TGLD2 and TGLD3 woooodl 11100110

x000x10 11000100 x000011 11000001 00000000 00000000 CR3
0000X 00000 10101010  10101010|  CR1

X000XX10 11000010
JOOKXXK JOOKXXK x0001000 00000100 CR2

X000XX10 11000110 ROCS8, TGLD1, TGLD2 and TGLD3

x00x011 11000001 00000000 00000000 CR3 0000X10 00010100

000001 11000100 JOOOOXKK 00x000 10101010 10101010 CR1
JOOKXXK x0xx000 10101010 10101010 CR1 3000010 00010010

000001 11000010 XXX XXX x0001000 00000100 CR2
JOOKXXK JOOKXXK x0001000 00000100 CR2 000010 00010110

000001 11000110 000011 11000001 00000000 00000000 CR3
%000011 11000001 00000000 00000000 CR3 30000001 00010100

000011 11000100 CR1 XHOOOKKK xoxx000 10101010 10101010 CR1
JOOOOXXK 00x000 10101010 10101010 3000001 00010010

000011 11000010 CR2 XHOOOKKK XHOOOKKK x0001000 00000100 CR2
JOOOOMXK JOOOOXK x0001000 00000100 3000001 00010110

XXX 1 11000110 x00x011 11000001 00000000 00000000 CR3
000011 11000001 00000000 00000000 CR3

X00x11 00010100

X0000X 00000 10101010 10101010 CR1

X00x11 00010010
ROC4, TGLD1, TGLD2 and TGLD3 CR2

JOOOOXK JOOOOXXK x0001000 00000100
000010 00100100 000011 00010110
X00000X 30000000 10101010 10101010 | CR1 x000011 11000001 00000000 00000000  CR3
000010 00100010
JOOOOMXK JOOOOXK x0001000 00000100 CR2
000010 00100110
00011 11000001 00000000 00000000 CR3
0000001 00100100
Y000000X 000x000 10101010 10101010 CR1
0000001 00100010
JOOOOMXK JOOOOXK x0001000 00000100 CR2
0000001 00100110
x00001.1 11000001 00000000 00000000 CR3

ROC9, TGLD1, TGLD2 and TGLD3
X000XX10 10010100
JOOOOXK 00x000 10101010 10101010 CR1
X000XX10 10010010
JOOKXXK JOOKXXK x0001000 00000100 CR2
X000XX10 10010110

x00x011 11000001 00000000 00000000 CR3
CR1 000001 10010100
JOOOOMXK 00x000 10101010 10101010 CR1
000001 10010010
JOOKXXK JOOKXXK x0001000 00000100 CR2
000001 10010110

x000011 00100100
0000 00000 10101010 10101010
x000011 00100010
0000KX  00000X  X0001000 00000100 CR2
%0001l 00100110
X0001.1 11000001 00000000 00000000 CR3

xxx011 11000001 00000000 00000000 CR3

X00x11 10010100

%00000X  x00000 10101010  10101010| CRL
ROCS, TGLDL, TGLD2 and TGLD3 woocodl 10010010

0000010 10100100 X00000X  X00000X  ¥0001000 00000100 | CR2
JOOOOMXK 00x000 10101010 10101010 CR1 000X 1 10010110

x000x10 10100010 000011 11000001 00000000 00000000] CR3
JOOOOXK JOOOOXXK x0001000 00000100 CR2

XOXX10 10100110

%000¢011 11000001 00000000 00000000 CR3

000001 10100100 .
Y0000 00000 10101010 10101010 CR1 SERIAL DATA FOR LOADING 1 ROW OF 9 ROCS with 3
%0000 1 10100010 TGL98.V2 CHIPS ON EACH ROC

JOOKXXK JOOKXXK x0001000 00000100 CR2

000001 10100110 USHA JAGADISH

%000¢011 11000001 00000000 00000000 CR3 2-19-98

X000X11 10100100 updated: 4-27-99

X0000X 00000 10101010 10101010 CR1
%0000l 10100010
X0000KX  00000X  X0001000 00000100 CR2
%0000l 10100110
00011 11000001 00000000 00000000 CR3




