
サンプル・ホールド回路の高性能化に関する研究 81



VGS Ron

BTCG BTCG S/H

[3]

2.2 (MHCC)

CMOS

CMOS Hi Low

MHCC

CMOS

CMOS

[6][7]

C1

C2

CMOS

[4]

3.

BTCG MHCC S/H

CMOS 0.35um

Ster-HSPICE

BTCG MHCC

S/H 1

BTCG S/H 2

MHCC S/H 3

(W/L / )

4

BTCG MHCC S/H

HSPICE 1.5V
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CH 0.8pF

1 BTCG MHCC S/H

1 BTCG MHCC S/H

M1,M3,M5 W/L 10/0.5[ m/ m]

M2 W/L 15/0.5[ m/ m]

M4 W/L 5/0.5[ m/ m]

Msn 10/0.5[ m/ m]

Mcn 0.5/0.5[ m/ m]

Mp,Mn W/L 20/0.5[ m/ m]

C 2.0 [pF]

C1 0.1 [pF]

C2 0.7 [pF]

2 BTCG S/H

M1,M3,M5 W/L 10/0.5[ m/ m]

M2 W/L 15/0.5[ m/ m]

M4 W/L 5/0.5[ m/ m]

Msn 10/0.5[ m/ m]

C 2.0 [pF]

CH 0.8 [pF]
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4.1 CMOS BTCG

BTCG

6 CMOS BTCG(BTCG-1)

3 MHCC S/H

Msn 10/0.5[ m/ m]

Mcn 0.5/0.5[ m/ m]

Mp,Mn W/L 20/0.5[ m/ m]

C1 0.1 [pF]

C2 0.7 [pF]

4

VDD 1.5 [V]

VCLK 100.0 [KHz] 10.0 [MHz]

Vin 100.0 [KHz] 10.0 [MHz]

Vin 0.75 [Vp p]

VB 0.5 [V]
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サンプル・ホールド回路の高性能化に関する研究 83



BTCG-1

M1 CMOS

CMOS

[8][9]

4.2 LowBoost BTCG

BTCG MOS

CMOS

7 LowBoost BTCG(BTCG-2)

BTCG-2 PMOS

PMOS —1.5 1.5V

Vclk1 0 3.0V

—1.5 1.5V PMOS

[10]

4.3 Boost BTCG

8 9 (BTCG-3)(BTCG-4)

NMOS

2

4.4 Boost BTCG(BTCG-3)

M1

M1

[11]

4

5 THD

6 CMOS BTCG(BTCG-1)

宮 崎 大 学 工 学 部 紀 要 第 36 号84



4.5 Boost BTCG(BTCG-4)
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6.

(BTCG)

(MHCC)

S/H

BTCG S/H MHCC

S/H BTCG MHCC

S/H 3

THD

BTCG MHCC

S/H S/H

THD 1MHz

BTCG

4

BTCG
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2

BTCG

CMOS

Low Boost

Boost 3

Boost

BTCG CMOS 0.35 m

HSPICE

(tr) (tf )

10% 90%

tr=0.71ns tf=0.66ns CMOS

tr=0.34ns tf=0.46ns Low Boost

tr=0.3ns tf=0.63ns Boost

tr=0.26ns tf=0.7ns

Boost tr=0.24ns tf=0.46ns

Boost

1/3

2/3

5 BTCG-1

Mn1Mp1 W/L 20/0.5[ m/ m]

M2,M3,M4,M5 W/L 3/0.5[ m/ m]

C 2.0 [pF]

6 BRCG-2

M1 W/L 10/0.5[ m/ m]

M2,M3,M4,M5 W/L 3/0.5[ m/ m]

M6 10/10[ m/ m]

C1 2.0 [pF]

C ,C 1.0 [pF]

7 BTCG-3

M1 W/L 10/0.5[ m/ m]

M2,M3,M4,M5 W/L 3/0.5[ m/ m]

M6,M7,M8 W/L 10/0.5[ m/ m]

M9,M10,M11 W/L 10/0.5[ m/ m]

C 2.0 [pF]

C1,C2 1.0 [pF]

8 BTCG-4

M1 W/L 10/0.5[ m/ m]

M2,M3,M4,M5 W/L 3/0.5[ m/ m]

M6,M7,M8 W/L 10/0.5[ m/ m]

M9,M10,M11 W/L 10/0.5[ m/ m]

C 2.0 [pF]

C1,C2 1.0 [pF]

9

VDD 1.5 [V]

VCLK 1.5 [V]

VCLK 20.0 [MHz]

VB 0.75 [V]

Vin 1.5 [Vp p]

Vin 2.5 [MHz]
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10% 90%[nS] 0% 90%[nS] 10% 90%[nS]
0.71 1.71 0.66

BTCG-1 0.34 1.12 0.46
BTCG-2 0.30 0.98 0.63
BTCG-3 0.26 0.99 0.70
BTCG-4 0.24 0.92 0.46

10 VBOT

11 Vout

12 VBOT

13 VBOT
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