Production Readiness Review
ATLAS Muon TDC (AMT)

ATLAS

Design Verification & Test

« Design Flow
o Function Tests
o TIme Resolution

« Power consumption
o Known Bugs
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Architecture Study
with Verilog Behavioral Model

of the Gate Array
Design Flow " [ SPICE Simutation | &

of Analog Circuit
(PLL &LVDS)

Verilog Librar \
Register Transfer Level
\ /

Verilog Simulation
with Estimated Delay

* Design Library
< Logic Synthesis € ~_for Synopsys

v

Gate level Verilog
Simulation with Estimated Delay

(BIST Logic Insertion)
4
(Clock Tree Insertion}

Y
< Place & Rout> \
Gate level Verilog Q
Simulation with Actual Delay /

Design Verifications with
Verilog Sign-Off Software ——

Submit to Manufacture
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Design
Summary

AMT PRR, 20-June 2002
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of

i nput pins (excluding bidirectional pins) -------- X
out put pins (excluding bidirectional pins) -------- X
bidirectional pins -----------mmmmm - :

nunber of /O signal pins used ---------------------------

pad | ocations used for input pins ------------------- :
pad | ocations used for output pins ------------------- X
pad | ocations used for bidirectional pins ------------ X

nunber of pad | ocations used for above ------------------- :
nunmber of pad | ocations available for above -------------- :

|/ O slots used for input buffers -------------------- :
|/ O slots used for output buffers -------------------- :
|/ O slots used for bidirectional buffers ------------- :
|/ O slots used for internal buffers ------------------ :

number of I/O slots used for above -----------------------
nunber of I/O slots available ---------------------------- :

redundant cells ( deleted ) -------------------------- ;

Nor mal  Nor nal I O SMC

cel | bl ock block bl ock

cell types used ----------- ; 117 5 15 0
cell used ----------------- : 11637 7 95 0
transistor pairs used ----- : 69615 112990 216 0
gates used ---------------- : 37854 69700 143 0

gates in master chip -------------“---“-----“---------- :
Array gate usage (% -------------""“""“““"““--““-“-“--“-“--“------------ ;
Array gate usage excluding blocks (%9 --------------"------------ ;

116

74
26
16

116
160

126
30
16
14

186
316

62

Tot al

137
11739
182821
107697

297680
36. 18
16. 61
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Test Patters for
manufacturing

Toggle Check
Coverage = 99.06%

AMT PRR, 20-June 2002

nl CSR read/write test and coarse counter test.
fn2 Hit test 1
n3 Hit test with serial readout
n4 Hit test with parallel readout
n5 JTAG test 1
n6 Hit test with no trigger matching
n7 Encoded control input test
n8 Error Test
n9 Internal test with Core registers
fnl0 Channel buffer full test
fnll Level 1 buffer full test
fnl2 JTAG Test 2 and boundary scan test
fnl3 Hit Test 2
pll PLL oscillator stability test
idds 1/0 buffer DC test and IDDS measurement
hiz Output buffer Hi impedance test.
st Toshiba standard test circuit test for input buff

bist

BIST test for memories.




Differential & Integral

AMT PRR, 20-June 2002

Time Resolution

Non-Linearity

Counts

400

300

200

100

RVE=300 ps

N

-1

0
At [ ns]

1

2

Max=+/ - 0. 14ns,

RV5=0. 06ns

Max=+/ - 0. 13ns,

RVMS=0. 07ns

TDC count
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Test
Summary

AMT PRR, 20-June 2002

Time Resolution Tested | OK
Double Pulse Resolution Tested | OK
Leading/Trailing edge mode | Tested | OK

Pair mode measurement Tested | OK
Channel buffer overflow Tested | minor bug
L1 buffer overflow Tested | OK
Trigger FIFO overflow Tested | OK
Readout FIFO overflow Tested | OK
Encoded Control Circuit Tested | OK

Serial 1/0 Tested | OK

JTAG I/F Tested | OK

ASD Control Tested | minor bug (extra TDO reQ)
Trigger Matching Tested | major bug
Mask Readout Tested | OK

Error Reporting Tested | minor bug
Power Consumption Tested | OK

CSR Read/Write Tested | OK

PLL Tested | OK




Channel Buffer Overflow Error

enable_rejected=1: report chan buf overflow as soon as the buf is
available (O)

enable_reject=0: report chan buf oveflow with next valid hit. (X)
(timing error)

Hardware Error Report Error

I enable this error reporting, an error word is
Inserted although no error occurs.

(can be checked by reading a CSR register through
JTAG)
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Trigger Matching Error

Trigger

Hit Miss and False
Hit due to start
pointer miss-location

load_read_addr

>
< 52 usec >
Hit 1 Hit 2
Hit |_| |_|
Trig1  Trig2
<> <> <> <>
Point A Point B Point C Point D
load_start_addr
load_data load |_ load
Output Start
Addr |=————p [ Addr |=——
Reg Counter
> >
e 1
! I
Trig | I
FFO [P |
| Matched I
: Hit I
L1 P Search :
load Buffer load : I
|
Read Data | ;
Trigger |
Addr Addr Data Re I 99

Counter > 9 : Matching :
> > | !
| . |
[ Old Hit !
Reject | Rejection |
Counter _|_>| :
|
- |
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Point A (Normal Trigger matching)

7682.909 8006 . 086

11 bufferl.write address
.11 bufferl.read address

11b r comt.ount data adr
11 bufferl.start address

ntroll.load read address
wffer read controll.nd72
troll.load start address
erl.11l buffer inputl.clk
g _controll.trigger ready
_matching controll.state

_matching controll.empty
matching controll.to old
_matching controll .match
tching controll. to yowmng
matching controll.reject

gl .match detectl.hit_tag
gl .match_detectl.trigger
REJECT_COUNT

[ Da2 [ Oal | 0ad | 091 |
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Point B (Old Hit Rejection)

11819.576 12142.753

11 bufferl.wvrite address
.11 bufferl.read address

11b r comt.ount data adr
11 bufferl.start address

ntroll.load read address
uffer read controll.nd72
troll.load start address
erl.1l1l buffer inputl.clk
g controll.trigger ready
_watching controll.state

_matching controll.empty
matching controll.to old
_matching controll.match
tching controll.to youwng
matching controll.reject

gl .match detectl.hit_tag
gl .match_detectl.trigger
REJECT_COUNT

atch detectl.tag compare
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Point C (1st Trigger)

67752.385 68075.562

ntroll.load read address
nffer read controll.nd72
troll.load start address
erl.11 buffer inputl.clk
 controll.trigger ready
_matching controll.state

_matching controll.empty
matching controll.to_old
_matching controll.watch
tching controll . to_young
matching controll.reject

gl.match detectl.hit_tag
gl.match_detectl.triqger
REJECT_COUNT

atch_detectl.tag compare
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Point D (2nd Triqgger)

68754 .233 69077.410

11 bufferl.write address
.11 bufferl.read address

11b r comt.out_data adr
11 bufferl.start address

ntroll.load read address
unffer read controll.nd72
troll.load start address
erl.1l buffer inputl.clk
g controll.trigger ready
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_matching controll.state

_matching controll.empty
matching controll.to_old
_matching controll.match
tching controll. to youwng

matching controll.reject
gl .match detectl.hit_tag 1ad bOg 1a3

g1 match_detect!. trigrer RN I - R
SSLCRUNN | 55 | oot | o> | a6 | a7 | abs | o89 | aa | abb | abo | abd | abe | abt |
ateh._detect1. tag_conpare JIREAND oo J 0% ]
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Condition of Error

12 bit Coarse Count : O ~ 102 psec
Hit — Trigger : -51 pysec ~ +51 psec

1T a hit stay longer than 51 psec,
trigger matching goes bad order.

N

1st Trigger

2nd Trigger

l l v

False Hit Hit Miss Ok!
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