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Overview

What is a PDIC?

Why usage of lateral PNP transistors?
What about the modeling?

What are the requirements of the device?
Where are problems for the application?

How can the performance be improved?
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What is a PDIC?
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PDIC - Photo Detector Integrated Circuit
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Source: Dominik Krause et al. Workshop Analogschaltungen 2008
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Circuit

PNP transistors used in differential amplifier with
current mirror

min typ max
vb [V] 2.1 2.1 2.1
ve [V] 2.735 1 2.901 |2.937
vbe [V] |0.635 |0.801 |0.837
vc [V] 2.136 | 2.179 |2.087
vce [V] |0.599 {0.722 |0.85
ic [MA] 0.7 65 130

T1 T2

>X The mived signal foundry experts, <<< back | overview | next >>>




>\/< F B Introduction Results Summary
Za\ A

Why usage of lateral PNP transistors?
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PSUB (parasitic collector)

Lateral PNP exist in BiICMOS (0.6 um) technology CORE
module without additional masks -> very cheap

But:

FT very low

Variation of Beta large

Parasitic current gain high

Process is fixed due to CMOS parameter

For modeling: pmos has to be taken into account
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gpa: Gummelplot
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Results

DC Characterization

gpa: beta
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Old layout New layout
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gpa (old layout):parasitic gain

Parasitic Gain
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parasitic beta [E+0]

Summary

gpa (new layout): parasitic beta
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SUBCKT Model:

.SUBCKT LATPNP 1=c 2=b 3=e 4=s

.param area="'1'

ql 12 34 main

m1l 13 34 modp w=14.4u 1=0.9u ad=0 as=0 pd=0 ps=0
g2 4 2 3 pnpC

q3 4 21 pnpE

.model main pnp
+subs=-1 dcap=1

...r;nodel pnpC pnp
+subs=-1 dcap=1

...r.nodel pnpE pnp
+subs=-1 dcap=1

.model modp pmos version=3.10 level=49
+capmod=2 mobmod=1 ngsmod=0 noimod=1

.ends

-> Gummel Poon used for technologies > 0.35um
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gpa: Gummel Plot; VC=-1V,-2V,-3V gpa: BetavsIC; VC=-1V,-2V,-3V
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gpa: output characteristic; IB=1uA..21uA 4pa: output characteristic: IB=1uA...21UA
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Requirements for the application (PDIC
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gpa qpb qpc required
Emitter Area 12.96 2.56 2.435 -
[HmZ]
Gate Length [pm] | 0.9 0.8 0.65 -
max. beta (typ) 80 150 200 >150
@ 1pA
FT(max) @VC 130 360 600 >750
3V[MHZz]
Ileak (channel) <le-10 <1le-08 3e-09 <1le-08
[A]

-> Usage of gpc as starting point for optimization
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timization
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additionally without PBUR

/ FT vs Gate Length; VCE=-3 V
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but: channel leakage!
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Beta vs. Gate Leng

Beta vs Gate Length; VCE=-1V; IC=1pA
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Channel leakage vs. Gate lenc
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- 0.6um technology!
- short channel effect

Channel Leakage vs Gate Length; VG=0V; VC=-5V
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additionally without PBUR (increases vth0)

>X The mived signal foundry experts, <<< back | overview | next >>>




>\/< F B Introduction
Za\ A
X-FAE SEMICOMDUCTOR FOUMDRIES

FT requirements of costumer could be fulfilled, but
only with channel length < 0.6um

Leakage too high
Parasitic gain at the limit

Beta variation due to poly width process variation
very large

Usage of vertical pnp transistors (additionally mask
required) recommended

>X The mived signal foundry experts, <<< back | overview | next >>>




>\/< F B Introduction Results
Za\ A
X-FAE SEMICOMDUCTOR FOUMDRIES

Thank you for your attention.

http://www.xfab.com
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