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(1. Model characterization

* Determine circuit topology

» Create a database of transistor sizes(WI/L) for Iy, V.

 ° Determine parameter ranges Y
(2 Circuit simulation h
« Circuit simulation using database obtained in 1.
« Parameters are finalized using performance
\_ evaluation function D
=~
(3. Layout generation h
» Tile-based place & route to generate mask data
« Layout parasitic extraction
\ ° Post-layout simulation y
——— L= N
. Optimization
* Non-linear optimization
* Machine learning
\ (We don't rely too much on optimization) y

HEERICRAVL LN SHEBERICHZERS
BBARICEL-ERERZEHONCHRET S
[ B ER At (X ERER . BIEMITICE SV TRET S
RRRETED /I N\VDELATIMIGEHRAT

Design Spec. Process Data
Resolution N Foundry X corp.
Conv. Rate Fg Technology Y nm
Ref. voltage Vg Metal layer Z

; y;

Analog circuit synthesis platform

G 10 min. for generation

Schematic, Symbol, Layout, Testbench

@ 1 week for verification

Submit the GDS data to the foundry
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Analog IN#

O—
Common Voltage O——

Charge
Sensitive
Amplifier

Pole-zero
Cancellation

Shaper

Comp.+DAC(ToF)

DAC

VTH_COMP

Comp.+DAC(TRIG)

DAC

VTH_TRIG

-+
\

Rl

Variable delay

Polarity 3.2ns~25.6ns,
control

8step

S

DELAY_C [2:0]
000:3.2ns

~

111:25.6ns

>

Min. pulse

compensation

1 ¥ Ie

5

MIN_PULSE_SEL

DOUT_POL

Polarity
control

) >——o

Analog Monitor,
ADC

Digital out
DO#

O

COMP_POL

!
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Comparator Reference
Output[7:0]  Voltage
1lbit Serializer | 1bit
. | )
Qin[7] o E;I_Z/ apc erialz S
L1
Q 11 I
i Serializer
) /
Qin[6] o A§§:>_J { apc Hf rialz S
e
Q [T1 I
Qin[s] ¢ A§§>>_ﬂ { apc [y serialzer s
/ CRC4
L1
Q 11 I
Qin[4] (l ASB>—" < ADC , | Serializer LVDS
[ 4 CRC4
L1
Q 11 I
i Serializer
) /
Qin[3] ¢ A§§:>_J < apc erialz S
e
Q [T1 I
Qin[2] ¢ A§§>_ﬁ { apc [y seralizer oSS
[ ’ CRC4
L1
Q 11 I
i Serializer
) /
Qin{l ¢ A§§>>_’ < ADC I CRCA4 LVDS
L1
Q 11 I
i Serializer
) /
Qin[0] ¢ A§§:>_/ { apc Hf rializ oSS
L1
° |
33 = SDIF
£ 3 8 Timing LVDS
g © 9( Gen.
ADC
SPI Timing PLL LVDS
Gen.
SPI Reference
Interface CLK

ADC Do[7]

ADC Do[6]

ADC Dol[5]

ADC Do[4]

ADC Dol[3]

ADC Do[2]

ADC Do[1]

ADC Dol[0]

Frame CLK

Data CLK
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Analog standard cell base design

LLd Library Manager: WorkArea: /fhome/miyahara/tsmcN65

e Main schematics and
layouts are maintained.

File Edit View DesignManager Help

_ Show Categories __ Show Files “[ |: R =l 1E i ““:II: AN = 1 “: H H
e o - @Mm e - ° Pa_rameters of differential
i Ty ASTD_CELL = [ DIFF2SINGLE AMP - E ez E_4EH iy o Pz 4Em palrs are to be matChed'
S | e | 8 o Width of transistors stacked
| A;DET_ - | D\FFZSINGLE:AMP:LVT -
| r— Sy vertically should be the
e con o b roroes e same. If you wa nt to Change
COMET P_FOLDED_OPAMP_HVT -
[ e the total W, control with
| |FGATI16ch_TEG2019_TOP_NCAP R_2R_DAC_8BIT -
| [Hu_vos R_2R_DAC_TEST Flnger.
HU_NEUTRON_DI?ITAL R_fR_INV
ITESTEoN i e The channel length L can be
HU_TO_201006 R_ZR_UNIT
Hq I_D__CWDS DM i TELESCOPIC_OPAMP

freely changed.

Tile-based layout generation

1
2
3 | procedure(P_folded_opamp_lay(lib_name cell_mame)\
4 prog(()
5 ;set global parameters
(] mi_sub_p = 0.23
7 NW_SUB_spacing = 0.6%
pc_off = 0.195

9 m_ext = 0.345

10 M_TOP = "M&" ;M3~M7 are available. 9

" Lg="0.2u"

12 W_g = "2.0u

13 W_gi 2

14 Mgl = "2

15 F_NS = "4" :NMOS sink, M1, M2 . .
16 F_NL = "4" ;NMOS load, MO, M3 = Transistor size
17 F_NC 4 ;NMOS cascode, M4, M5

18 F_PS = "12" :PMOS sink, M11, M12

19 F_PL = "12" :PMOS load, M10, M13

20 F_PC = "12" ;PMOS cascode, MG, M3

21 F_PI = "32" ;PMOS input, M7, M8

22 M gi i = atei(M_gi) -

23 Mgl i = atoi(M_gl)

24 v_g f = atof(W_g)

25 x_step = W_g_f+2*pc_off

26

27 printf{“layout copying... \n")

28 cpId = dbOpenCellViewByType("A_STD_CELL" "P_FOLDED_OPAMP" "layout")
29 cvId = dbCopyCellview(cpId lib_name cell_name "layout" nil nil t)
30 dbClose(cpId)

31 : cvld = dbOpenCellViewByType(lib_name cell name "layout")

32 printf("layout editing... \n")

FHRAIS R T LBE L2023 [7+O45 ASICEB)ERET ]



BEIERDTE

-« RIRIT

&I CERE
_ARED(CHFRH

THIROHBREK

e A THR—
—FART7T
— DAC

2D LAT RS

Ax 2

R X

AL A7 (—8ER) 3

« NSV RALAN LML DASDERET B U4 EE T

Ak

FHRAIS R T LBE L2023 [7+O45 ASICEB)ERET ]

VAL



=& 12

« 7FHOJASICORREDEEZTOHD=-OHIZEFTEEILIRIE
DEERTEHTNET
— KREICASICEER TEA LT T IV IA—LEBIET
- E—RE.- B8 DOARDIEZSHD

« EEFE  ASICHRREBRBMNFIATESLIICTS
c FEBRME - ATLURNIVLDERFTENFIATESLSLIIZTS
- BRITE—. BEZDOPRECGL
- QUPO Y ATEAD—H R—M 023> AL TMBSEY —IL ETRER
- SHRORHE
— BARAF . B EDRYIKRL., B5F. YiR—

FHRAIS R T LBE L2023 [7+O45 ASICEB)ERET ]



	スライド 0: 物理実験用アナログASICの 設計自動化の試み 2023/11/21
	スライド 1: はじめに
	スライド 2: アナログASIC開発の重要性
	スライド 3: ASIC開発の流れ
	スライド 4: アナログASIC設計の難しさ
	スライド 5: アナログASICを効率的に開発するには? 
	スライド 6: 設計の自動化のアプローチ
	スライド 7: 目標とするASICのレベル
	スライド 8: 自動設計と自動生成
	スライド 9: 自動設計の方針
	スライド 10: 自動生成の方針
	スライド 11: 自動生成のデモ
	スライド 12: まとめ

