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ABSTRACT

This paper presents a design of U-interface analog chip which can be used in a NT(Network Termination) and exchange of
ISDN system. The U-interface analog chip consists mainly of A/D and D/A converter. The A/D converter adopted a 2nd order
sigma-delta A/D conversion technique to achieve 11-bit resolution and 65dB S/N ratio. The analog input signal from hybrid cir-
cuit is modulated at a frequency of 15.36MHz and is converted to 1-bit PDM(Pulse Density Modulation) digital signal.

The D/A converter adopt a pulse shaping D/A converter to achieve 65dB S/N ratio. The quartermnary digital input signal is con-
verted to 4-level analog signal.
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The chip is implemented with 2im N-well CMOS technology and its size is 6.205 x 3.814 mm. The power dissipation is

about 150mW under 5V power supply.
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Fig. 1.1. Basic structure of ISDN system.
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Fig. 1.2. Block diagram of U-interface analog chip.
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Fig. 2.1 Basic circuit of sigma-delta modulator.
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Fig. 2.2. 2nd order sigma-delta A/D Converter.
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Fig. 2.3. The characteristics of sigma-delta noise shapers.
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Fig. 2.4. Simplified block diagram of A/D converter.
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Fig. 2.5. Circuit schematic of operational transconductance amplifier.
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Fig. 2.6. Circuit schematic of 1-bit DAC.
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Fig. 2.7. Circuit schematic of comparator.
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Fig. 2.8. SPICE simulation output waveform of ADC.

1361

www.dbpia.co.kr



218

W EE AP REEN LIS 195-5 Vol.20 No.5

A ke AL Al gdolHY resolution limitztn 3%
2h=

2. g2 Hold D/A HE7|

D/A d¥r7le UAE FL2rRY Y¥gde dAE
B E oldRa {s‘-’d’d}‘_i APse Pl @k o
o HAE JExe DACE AARM A FEo] w4t
ed o] & "‘_‘_3‘_01] Aol FA€nh o FAMF
€ AlelgelA 45dB7 A4sHn HE o #@el=7}

7ol HAAHA 20dBe Az FEHIE et
of F7tx& 7 z2ld DACH AIzd Hi¥e
65dB o]l Holok & & £ st

1) A #loj® D/A HE?|

2=l DACE T2 8A T0dBel 4 el
5% #+e dual OP Amps 29 2.10% 2
switched-capacitor 322 o] H2 o]y
D/A¥E71E A&t o] switched-capacitor 3
2ol AL 5 A9 HolRZ ojFojAn, ph2dX
Hat7t AHAIE Coll FHs 3 phlelA Malzh C13%
Cf Atefell Al ARuisiol Z gt of oo &3 A
AAAE Ce Cfel vl o8] 2] (2.5)¢ ol
B,

g o

Vout= ?Cf Vin (2.5)

-30.00 A

-40.00 I l

s000 ||
A

-60.00
A
-70.00

-80.00

te+(:3 3 Te+05 3 le+06 3

(a)PDM 23 oi® DFT 23 #¥

0¥ 2.9. PDM &3 ¥ DFT 23 oy,

AA 2 switched-capacitor 3|2 & o| &3] FAE ¥
2 o]y D/A B89 2z 19 2.11% 2o

2 4ol D/A ¥@r1e] ¥ #e]Ex 80Kbaud
o|n differential OP Amp%l V1€ $& 9 sum-
ming 322 ALg¥}

HoletR +19 A2 vt ArtEd WE2 Az
870e] AsAE ojgo] C1, . C8% dual OP
Amp9 H# Lo e ABAE Cf Alolol= 7‘46}
o F4 3 AMEBu7 1280KHz FHe & g
A2 o]}, F ClolA C87129 AHAEIE *l
R tlelA t874A) 8o HA 2HAFTH o] Sl
A (2.5)2 BYE 2L 839 AR Wiy A
3t tleld e C1/Cf. AR t290M & (C1+C2)/Cf, 1
gl oekA g A¥A AL t8elM e (Cl+ ... o+
C8)/Cfel 2712 vepdctt, w22 G249 879 AR
AlEe F377F e B¢ 92 oy D/A WErlY
2998 a9 2.12¢8 #. F =00 £Yoz 4
3 "2 gl 8719 Ao g ol Aede o
T 82slget 94 HAGE #FAHGIE gl ~¥lez
wWolz agct @ delete] Frle 80KHz, &
16 ~¥ojux A&HA doletrt Zojd t=1694
B BHol veht o] F 24 ARFU ASdE.
23 8 28] FUL HyYo] FHE veht o] £ 5t
el g gto] 2YMY oz YehdA |, o gy
%2 LPF 93l dejy € ¥ 29 =eoH g A

2000 i m _
0.00
2000 A | -
o i |
o [H\ -
-80.00 1
J\L) |
+100.00 'y I
-120.00 V v\/ ™ ‘
-140.00 H % 1 ]nl
te+04 3 1e405 3 1e+06 3

(b)LPF& A3 PDM %%l W% DFT @3 #¥

Fig. 2.9. The DFT waveform for PDM output.
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Fig. 2.11. Pulse shaping D/A Converter.
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Fig. 2.12. DAC output waveform for single pulse.
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Fig. 2.13. Circuit schematic of Differential(Dual) OP Amp.
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Fig. 2.14. SPICE simulation output waveform of DAC and line driver.
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Fig. 3.1. Layout drawing.
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Fig. 4.1. The spectrum waveform of PDM output signal.
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Fig. 4.2. The output waveform of DAC.
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Fig. 4.3. The spectrum waveform of DAC output signal.
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gon RE HolE HEY A He=M ¥ 9%l o
g,

V. 48

2B1Q A+F38& A&3te U-dEdHols ofdz
A& AASAG. 2 A2 23 Alask-de A/D ¥@
71, "2 4ol D/A RV, 29 =oly B 9o
-4 #A%z2 FAH UG, ADCH Ad=E
11-¥E, Adzd FEule 71dBold HPE&xe
15.36MHzoltk. DACH Azd FI¥le 65dBoH
HEEEE 1280KHzolth ¥ AEAY 5V
ZHARE 30mAeln ¥ A9 53¢ T &
2}

3o =3

- U-AdEsola 7%
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- Alav-de ADC 71% : 65dB SNR(11-¥1E)
- DAC 7% : 65dB SNR

- dola-¢g 7%

- AHAY  150mW/5V

- A 27 ©6.205 x 3.814 mm’

i
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