'fﬁ EE'?‘&* http://www.chinaaet.com

1 1,2 3 3
(1. , 550025 ;
2. s 100144 ;3. s 100089)
o GF_0.18 pm_BCD , 5V , 500 MHz
, 652 ps,
: TN409 : A DOI:10.16157/j.issn.0258 —=7998.211856
., . ,2022,48(2):28-31.

: Sun Jianmin, Yan Jiang , Zhang Long,et al. Design of a high—speed Schmiit trigger[J]. Application of Electronic
Technique , 2022 ,48(2) : 28-31.

Design of a high—speed Schmitt trigger
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2.School of linformation, North China University of Technology , Beijing 100144 , China ;
3.Beijing Zhongke Greenway Technology Co.,Ltd., Beijing 100089, China)

Abstract: In the digital isolator system, due to the existence of circuit parasitics and random noise, the waveform of the digital
signal will be severely distorted. Aiming at this problem, a voltage—current mode high—speed Schmitt trigger is proposed, which can
effectively restore the signal waveform. The main structure of the circuit uses a combination of a current amplifier and a transcon-
ductance operational amplifier. When inputting high —speed data, the current amplifier provides a fast feedforward path to increase
the response speed of the comparator and realize the high—speed flip of the Schmitt trigger. This design adopts the GF_0.18 wm_BCD
process, under the condition of the power supply voltage of 5V, it can realize the shaping of the 500 MHz high-speed signal, the
transmission delay of the signal is 652 ps.

Key words: Schmitt trigger ; transconductance operational amplifier ; curent amplifier

[1-2]
18 , CMOS
PCB N TTL > ,

28 —www.ChinaAET.com

http://www.chinaaet.com



http://www.chinaaet.com ﬁ %‘?‘&7‘{

i (OTA),
| S
R
D_:] I » ® b —avo ’ e
Qv 2
1 ’ ¢ K
’ , V[},, o
[3-5] 5
’ Vﬂw o
’ 2
) 3 o
’ Vi" y Voul 5 MZS N
° M26 )
VO Vlh+ ’ °©
2
Vin 5 Cl N C2 Vin
o Vin 5 Voul 5 Vth+ Vl]l* M10 .M12 B ©
© (OCA) Vin VLh+ ) OCA ’
(COMP) . , M25 \M26
c , M27 \M28 )
— Vth— 5 Vin ’ °
® M1~M8 (OTA),
81 M1 M2
, OTA
l mn o
Vine D— 81, M3~M8 )
Vin- o— ,OTA :
4,=G, ® R, (1)
G. OTA R o

) 2022 48 2 —29

http://www.chinaaet.com



M EFRAR

http://www.chinaaet.com

MI,
Go=M - go=——"1 2
&2 (Voo Vin) (2)
2
R = =
out rallrs MIB(/\7+)\8) (3)
M M3 M5 A M9
7)\i L o
M ]B b
o OTA
R M
, OTA 1791
M10~M13 C~Cy, Rs~Rs
OTA o C .G, Rs R
I .L,
M3 M5 Iy
M16 M17 I
M25~M28 , Vo s Vi
Vo, Voul ’ Vb
5 V() de 5 Vﬂul 5 Vh 5 V()
Vth—o Vlh+ Vlh— Rl \RZ \RS )
[1o-1sy
R,+R
V= —2tis Ly 4
" R+RAR, )
- R .
V[h,— R|+R2+R3 VDD (5)
R
AV=Vy-Vy=—"72—- 6
e vy ®)
3
GF_0.18 wm_BCD ,
4 , Cadence ADE
’ 4 H 5
, 0.4 Vee
0.6 Ve, 0.2 Ve, 3~5V
’ 6 ’
’ 7 b

i
f - -
- : FhEt
= E O

30 —www.ChinaAET.com

VIV

VIV

VIV

1/ A

1/ A

VIV

6
5
4 g
3 p
2 4
1
0
-1 . ‘
0.0 10.0 20.0 30.0 400 50.0
t/ps
5
Transient Response
==V, e L
e o V. Lo
I iR i s i i e R A R
T EIR I
MR R R AR R R R R R AR R AR R R R R R R R N R R R R
1a1 | A vagtl IERHL H
ot ouniloungedan
F-
« pfINNOnnnnnnOnnnnnnns
AR RER R RERRNRRERRRERRURRERRERRVERERES
s0o -
100 : 11 : T
et IHIHHHHIBBBHUUBUH B
-130.0 - . 1 . '
-190.0
-250.0
460.0 -
3100 -
2200
1300
a0
500 A
50 100 15.0 200
t/ s
6
6 | CVER I A——
==V
5 {—— . —
SN !
4 /
3V e \
. -
< [ N . N ——
-~ 2V \\.
2 s .
rd "-.\
! z", \
0 | J N
-1
50 10.0 15.0 20.0 25.0
t/ s
7
7Vth 5
;8 100 MHz
s 652 ps,
54 ps, 65 ps.
o 100 MHz 9
2 0

http://www.chinaaet.com



http://www.chinaaet.com

M EFHEAR

VIV

VIV

VIV
LO=SNWANO,L O=NWAU®

2,02

6 Vcc=5 V
| “Voa =V,
51;
4 |i
3
k652 ps
2 |
1 4
o |
-1 r T T T
20 2,005 201 2015
t/ s
8
1
GF_0.18 pm_BCD
IV 3~5
/MHz 500
/ps 652
Tiel ps 54
Tin/ ps 65

H
premmessssssacanad

Frequence=100 MHz

L —
P

1.0

1.05 1.075
t/ s
9 100 MHz
2
/V /MHz
[4] 3 0.001
[5] 1 100
[13] 1.8 10
[14] 1.8 500
3.3~5 500
3~5V ,
) 100 MHz
54 ps, 65 ps,

100 MHz

>

652 ps, °

[1] . [M].

2006 : 457-467.

[2] RAZAVI B.Design of analog COMS integrated circuits|M].

;o : ,2002 :239-279.

[3] , . J]. )
2007(3):65-67.

[4] PARVEEN S A,RUKMINI M S S.Two new Schmitt trigger
circuits based on current sink and current source inverters|C]/
2015 International Conference on Signal Processing and
Communication Engineering Systems , 2015.

[5] CHEN Z,CHEN S.A high-speed low voltage CMOS Schmitt
trigger with adjustable hysteresis[C]//2017 IEEE/ACIS 16th
International Conference on Computer and Information
Science (ICIS) , 2017.

[6] SMITH M J S.On the circuit analysis of the Schmitt trigger[J].
IEEE Journal of Solid—State Circuits, 1988(10):293.

[7] , , , -

[J]. ,2020,46(7):65-69.

[8] [J1. ,1973(2): 112.
9] , , )
1. ,2019,49(4) : 452-456.
[10] , , ..
[J]. ,2006(11):241-242.

[11] . [D].

,2006.
[12] . SRAM

[D]. : ,2019.

[13] DEJHAN K, TOOPRAKAI P, RERKMANEEWAN T, et al.
A high-speed direct bootstrapped CMOS Schmitt trigger
circuit[ C]//2004 IEEE International Conference on Semi-—
conductor Electronics , 2004.

[14] HOSSEINNEJAD M, ERFANIAN A,KARAMI M A.On the
design of low power CMOS Schmitt Trigger for biomedical
application| C]//2019 27th Iranian Conference on Electrical
Engineering(ICEE) , 2019.

[15] YUAN F.A high-speed differential CMOS Schmitt trigger
with regenerative current feedback and adjustable hystere—
sis[J]. Analog Integrated Circuits and Signal Processing ,
2010,63:121-127.

( :2021-06-13)

(1996-), . :

13577556764@163.com
(1960-), s ,

(1989-), , ,

) 2022 48 2 — 3

http://www.chinaaet.com



http://www.chinaaet.com

hRAX 7= BR

ZAEH A, KRBT FE & W EAEER BT (o THA LAY
&, LAZKRT|H @R BETIM. LARFNDATFIZE L. ILh.
FFRATIE S ML, RERTPFERZ, FE—WEFENLE TR
TG AEE A KFERB L,

AEHA, AL LEZRBE T B2 HEE (CNKL). 773K
FHifRS-F 6. F AP SR E (45 ). DOAT. £E (&5 A4&
T8N IST B AFEFARIR M SR B 52038 A LK.

st F ik BB B AT A SRR R LA . AR FAA, KT
PRI —4) ok Bk AT R IE B ARz

R

CRETFRORNHD) Jn
F E TR R REH R A R NPT

http://www.chinaaet.com





