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Design and Layout Strategy in the 60-V Power
pLDMOS With Drain-End Modulated Engineering

of Reliability Considerations
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Abstract—This study reports the impacts of various drain
end layouts on the reliability and electrical performance of 60-
V p-channel laterally diffused metal–oxide-semiconductor (pLD-
MOS) FETs. For effectively improving the reliability, drain-end
“N-P-N” and “P-N-P” permutated pLDMOSs embedded with
silicon-controlled rectifiers (pLDMOS–SCRs) with discrete reg-
ulated structures in the drain strap were manufactured using a
0.25-μm BCD process. According to transmission-line pulse data,
the It2 value is very low (only 0.644 A) for a pure pLDMOS tran-
sistor. However, embedding an SCR in the drain end results in a
decrease in Vt1 , Vh , and VBK and increase in It2 values (>7 A),
even for N-P-N and P-N-P drain-end arranged types. In addition,
the It2 capability of the nonbutted-contact pLDMOS–SCR devices
is satisfactory. By contrast, N-P-N and P-N-P stripe-type devices
with the highest N+ /P+ area ratio have less favorable electrical
properties and lower anti-latchup (LU) immunity compared with
a pure pLDMOS. In addition, the Vh (and VBK ) improvement of
the P-N-P stripe type is more than 278% (and 23.7%) compared
with the N-P-N stripe type. Therefore, pLDMOS–SCRs with a
P-N-P stripe-type structure are a potential candidate for enhancing
electrostatic discharge, LU immunities and electrical performance.

Index Terms—Electrical-over-stress, electrostatic discharge
(ESD), holding voltage (Vh ), latchup (LU), p-channel lateral-
diffused metal–oxide-semiconductor (pLDMOS), silicon control
rectifier (SCR), secondary breakdown current (It2 ).

I. INTRODUCTION

ACOMMONLY used device in high-voltage (HV) ICs is the
laterally diffused metal–oxide semiconductor (LDMOS)

transistor. To attain the appropriate structure profile required to
function in HV operations, a lightly doped drift region and/or
RESURF technology [1]–[3] for LDMOS power devices is fab-
ricated. These power LDMOS transistors can currently be used
in many products, such as dc–dc converters, power management
ICs, power electronic modules, automotive MCUs, LED, and
liquid-crystal display drivers [4]–[12], and their performance is
enhanced in HV applications. In addition, LDMOSs are widely
implemented in RF and microwave communication power am-
plifier modules for base stations because a high drain-to-source
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breakdown voltage (VBK ), usually greater than 60 V, is required
for high output power characteristics [13]–[17].

Because of their high-bias-voltage operation, LDMOSs must
be reliable and robust. Therefore, immunity to electrostatic dis-
charge (ESD) and latchup (LU) is becoming essential for HV
LDMOSs. The subjection of semiconductor devices to ESD
noise or electrical overload may lead to component failure and
damage. Therefore, a power LDMOS transistor should be well
designed to withstand an ESD event or overvoltage stress, and
an optimized layout process is necessary for the optimal trade-
off between reliability and electrical performance. In practical
situations, these HV devices should have satisfactory ability,
particularly in withstanding ESD and LU.

II. DEVICE BEHAVIORS IN SILICON-CONTROLLED RECTIFIER

(SCR)-EMBEDDED PLDMOSS COMPOSITE STRUCTURE

HV n-channel LDMOS (nLDMOS) transistors have a mas-
sive cell size, particularly for HV, high-current driver usage. In
addition, because their conduction resistance is low, they can be
used as self-protecting ESD components. However, these tran-
sistors have major shortcomings, including an excessively high
trigger voltage (Vt1) and low holding voltage (Vh ). A device
with a multifinger layout cannot completely turn-on, thus lead-
ing to a drastic reduction in the per unit length of the anti-ESD
capability. By contrast, power SCRs are commonly used in HV
applications because Vt1 values are slightly lower than those
of nMOSFETs fabricated using the same process [18] and they
provide favorable anti-ESD robustness per unit length. However,
SCRs have some disadvantages; specifically, the Vh value is very
low compared with the bias voltage VDD . Consequently, some
researchers have integrated and merged the two aforementioned
HV components [19]–[34] especially for the nLDMOS device.
However, an anti-ESD device and/or circuit in the power pins,
nLDMOS devices are highly susceptible to electrical overstress
triggering. Therefore, a p-channel LDMOS (pLDMOS) can be
used. Although pLDMOS transistors have a higher Vh than that
of nLDMOS transistors, their anti-ESD activity is poorer than
that of nLDMOS transistors.

Unfortunately, seldom papers touched the HV pLDMOS with
embedded SCRs in the drain side for ESD and LU reliability
considerations. To elucidate the functioning of a composite de-
vice (pLDMOS–SCR), understanding the basics of individual
ESD protection device models is crucial. The typical snapback
I–V behavior of an HV pLDMOS transistor is shown in Fig. 1.
Because the snapback (impact-ionization rate) is weak, Vh is
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Fig. 1. Snapback I–V characteristic of an HV pLDMOS.

Fig. 2. Snapback I–V characteristic of an HV SCR.

high and approximately the same as Vt1 . Thus, an HV pLD-
MOS transistor exhibits satisfactory LU immunity properties.
By contrast, the HV SCR in Fig. 2 has a strong snapback behav-
ior. Therefore, its Vh and on-resistance (Ron ) values are very
low. In this study, N+ implants were inserted into the drain end
of a pLDMOS transistor to form a pLDMOS transistor coworked
with an embedded parasitic SCR structure; this new composite
element improves the performance and enables achieving a new
and comprehensive behavior. Therefore, the effects of various
discrete-distributed layouts in the drain end on the electrical,
anti-ESD and anti-LU performances of this new composite de-
vice were investigated.

III. DRAIN-END ARCHITECTURES OF THE HV PLDMOS

All samples of HV pLDMOSs and SCR-embedded pLD-
MOSS (pLDMOS–SCRs) were fabricated using a TSMC
0.25-μm 60-V BCD process. A multifinger structure for a gate-
to-VDD pLDMOS transistor was used in this study; the channel
length (L) of every device under test (DUT) was 2 μm, the chan-
nel width of each finger (Wf ) was 100 μm, the total channel
width (Wtot) was 600 μm, and the stripe number (M) was 6.
The reference (or benchmark) DUT was a pure pLDMOS. A
cross-sectional view and schematic of this reference 60-V HV
pLDMOS are shown in Fig. 3(a) and (b). H60 PW, H60NW,
SH_N, HVNW, and NBL are the well structures and isolation
layers for a 60-V device. In addition, a nonbutted-contact struc-
ture for the source-to-bulk electrode connection was used in this

Fig. 3. (a) Cross-sectional diagram and (b) schematic diagram of the HV pure
pLDMOS (Ref. DUT).

study. A parasitic BJT within a pLDMOS transistor is shown in
Fig. 3(a), where Rbulk and Rdrift are the parasitic resistances of
the bulk-to-source and drift regions, respectively.

For anti-ESD improvement engineering, the P+ region was
initially replaced by N+ stripe zones to form an extra embedded
SCR in the drain region. In this study, the total drain-side areas of
the pLDMOS and pLDMOS–SCR devices were set to be equal.
The drain-side area of stripe-type pLDMOS–SCRs was divided
into three zones, such as “N-P-N” and “P-N-P” arranged types
(a pure N-P-N or P-N-P striped manner). For a simplified device
and symmetry, the N+ /P+ area ratio in the drain region was set
as a unit value for pure N-P-N or P-N-P stripe-type DUTs.

A. pLDMOS–SCR (N-P-N types) with a Drain-End N+

Modulated Distribution

A cross section and schematic of a pLDMOS–SCR (N-P-N
type) with a drain-side stripe distribution are shown in Fig. 4(a)
and (b), respectively. According to the figures, the drain-side
region of a pLDMOS transistor is divided into three blocks, and
N+ doses are then implanted into the first and third regions to
form two parasitic SCR devices (the current paths denoted as
SCR1 and SCR2); this structure is called the pLDMOS–SCR
N-P-N arranged stripe structure. The term Rdrain [see Fig. 4(a)]
denotes the parasitic resistance between the pLDMOS_cathode
and SCR_cathode.

Furthermore, six different pLDMOS–SCR (N-P-N) DUTs
with an N+ discrete-modulated layout, which constituted the
experimental group, are shown in Table I. The N+ /P+ area ratios
in the drain end of these samples are also shown in Table I. Type-
6 denotes the pLDMOS–SCR that had the original stripe-type
parasitic SCR structure and was not modulated in the drain-side
region shown in Fig. 4(a) and (b).
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Fig. 4. (a) Cross-sectional diagram and (b) schematic diagram of an HV
pLDMOS–SCR with an N-P-N arranged stripe structure.

TABLE I
DEVICES LIST OF PLDMOS–SCR (N-P-N) DUTS WITH DIFFERENT N+

DISCRETE-DISTRIBUTED MANNERS

Sample types Cell name N+ /P+ (SCR/pLD)

0 pLDMOS (Ref. DUT) 0
1 pLD_N-P-N_DIS 3 0.347
2 pLD_N-P-N_DIS 11 0.57
3 pLD_N-P-N_DIS 24 0.656
4 pLD_N-P-N_DIS 63 0.712
5 pLD_N-P-N_DIS 128 0.731
6 pLD_N-P-N (pure stripe type) 1

Upon this idea, the cathode (N+ diffusion) region of an em-
bedded SCR was reduced in the drain end by using an N+

discrete-distributed layout, which weakens the parasitic SCR in-
fluence. Schematics of “N-P-N_DIS 3” and “N-P-N_DIS 128”
pLDMOS–SCR cells with an N+ discrete-distributed layout in
the drain end are shown in Fig. 5(a) and (b), respectively. The
spacing between two adjacent discrete N+ blocks is maintained
at two contacts, and the segment length of every N+ (SCR
cathode) discrete area is fixed at 3, 11, 24, 63, or 128 contacts.
Consequently, the N+ /P+ area ratios of these samples were well
adjusted. As mentioned, an optimal ratio should be determined
for obtaining the highest reliability.

B. pLDMOS–SCR (P-N-P types) With a Drain-End P+

Modulated Distribution

Fig. 6(a) and (b) shows a cross section and schematic, re-
spectively, of a pLDMOS–SCR (P-N-P type) with a drain-side

Fig. 5. Schematic diagram of a pLDMOS–SCR (N-P-N) with an N+ discrete-
distributed manner of (a) “pLD_N-P-N_DIS 3” and (b) “pLD_N-P-N_DIS 128.”

stripe distribution. According to the cross section, the drain-side
region of the pLDMOS transistor is divided into three blocks.
N+ doses are then implanted into the central region to form a
parasitic SCR device (the current path denoted as SCR3); this
structure is called the pLDMOS–SCR P-N-P arranged structure.
The term Rdrain [see Fig. 6(a)] denotes the resistance between
the pLDMOS_cathode and SCR_cathode. The P+ diffusion area
is reduced in the drain end by using a P+ discrete-distributed
layout, thus increasing the parasitic SCR influence. A schematic
of the “P-N-P_DIS 3” pLDMOS–SCR (P-N-P) cell with a P+

discrete-distributed layout in the drain end is shown in Fig. 7.
The spacing between two adjacent discrete P+ regions is

maintained at two contacts, and the segment length of every P+

discrete block in the drain end is fixed at 3, 11, 24, 63, or 128
contacts. The N+ /P+ area ratios in the drain end of six DUTs
are also shown in Table II. These discrete-distributed types were
compared with the reference DUT (pure pLDMOS).

IV. EQUIVALENT CIRCUIT MODELS OF THE COMPOSITE

PLDMOS–SCR DUTS

Due to the Rdrain in the lightly-doped drift region is large
enough, therefore the conduction contribution of these two
parasitic SCRs in Fig. 4(a) can be regarded as the SCR1 dom-
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Fig. 6. (a) Cross-sectional diagram and (b) schematic diagram of an HV
pLDMOS–SCR with an P-N-P arranged stripe structure.

Fig. 7. Schematic diagram of a pLDMOS–SCR (P-N-P) with a P+ discrete-
distributed manner (“P-N-P_DIS 3”).

TABLE II
DEVICES LIST OF PLDMOS–SCR (P-N-P) DUTS WITH DIFFERENT P+

DISCRETE-DISTRIBUTED MANNERS

Sample types Cell name N+ /P+ (SCR/pLD)

0 pLDMOS (Ref. DUT) 0
7 pLD_P-N-P (pure stripe type) 1
8 pLD_P-N-P_DIS 128 1.367
9 pLD_P-N-P_DIS 63 1.405
10 pLD_P-N-P_DIS 24 1.525
11 pLD_P-N-P_DIS 11 1.755
12 pLD_P-N-P_DIS 3 2.885

Fig. 8. Equivalent circuit models of (a) pLDMOS–SCR (N-P-N stripe type),
and (b) pLDMOS–SCR (P-N-P stripe type).

inated for simplifying. Similarly, in Fig. 6(a), the conduction
contribution of pLDMOS–SCR with the P-N-P arrangement
can be regarded as the left-hand sub-pLDMOS and SCR3
dominated initially. Then, the equivalent circuit models of
pLDMOS–SCRs with N-P-N and P-N-P stripe-type structures
can be schemed and shown in Fig. 8(a) and (b), respectively. The
main difference between these two stripe types is the location
of the N+ implants of the SCR cathode. Because of light
doping in the drift region and a large drain-side lateral spacing,
the parasitic resistances of the drift region [Rdrift , shown in
Fig. 3(a)] and pLDMOS_cathode-to-SCR_cathode in the drain
end (Rdrain ) are sufficiently high and cannot be omitted. When
the position of the N+ cathode region of the embedded SCR
is adjusted, the equivalent circuit of the pLDMOS–SCR N-P-N
stripe type and pLDMOS–SCR P-N-P stripe type changes [see
Fig. 8(a) and (b)]. Here, the dash-line directions are indicated
an easily turned-on current path. This change causes the two
devices to exhibit different high-field snapback I–V behaviors.

These equivalent-circuit architectures are the same as the low-
voltage process SCR except in here existed two high resistances
of Rdrift and Rdrain . In the holding-conduction situation of
pLDMOS–SCR (N-P-N stripe type), both Q1 and Q2 transistors
are in the saturation region. The anode-to-cathode (SCR1 path)
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voltage is equal to Vh,NPN (holding voltage of the Type-6).
Therefore, the Vh,NPN can be described as follows:

Vh,NPN ∼= (VCE ,sat)Q1 + (VEB)Q2

= (VCE ,sat)Q1 + IC × Rdrift (1)

where IC is the total cathode current flowed through the left-
hand branch during a triggered-on condition.

On the other hand, as the pLDMOS–SCR P-N-P stripe type
is triggered-on initially in the left-hand pLDMOS portion (indi-
cated by the path ©1 ) and/or the parasitic SCR triggered-on, the
triggered-on sink current flowed through the SCR3 path (indi-
cated by the path ©2 ). Then, the holding-voltage Vh,PNP of the
pLDMOS–SCR (P-N-P stripe type; the Type-7) can be written
as:

Vh,PNP ∼= (VCE ,sat)Q1 + (IC × Rdrift) + (IC 2 × Rdrain)
(2)

where IC 2 is the partial cathode current flowed through the
Rdrain of Fig. 8(b) during a triggered-on condition.

V. EXPERIMENTAL TESTING

All of these pLDMOS and pLDMOS–SCR samples were
constructed with a gate-to-VDD connection architecture. Then,
a transmission-line pulse (TLP) system was used to measure the
snapback key parameters of these 13 kinds of pLDMOS and
pLDMOS–SCR DUTs. This TLP machine was managed and
accomplished an automatic measurement by the LabVIEW in-
terface, which controlled the electronic equipment of subsystem
such as a multichannel voltage supplier, an ESD pulse gener-
ator and a high-frequency digital oscilloscope. A TLP tester
can offer a continuous step-high pulse to a DUT, and shortly
rising/falling time of the continuous square wave can also sim-
ulate the transient noise of an ESD incident. Then, it is behaved
as a short square wave with a 100-ns pulse width and less 10-ns
rising/falling times to evaluate the snapback I–V response of a
pLDMOS or pLDMOS–SCR device.

VI. MEASUREMENT RESULTS OF PLDMOS
AND PLDMOS–SCR DUTS

A. pLDMOS–SCR (N-P-N types) With a Drain-End N+

Modulated Distribution

TLP measurement results for the reference pLDMOS and
pLDMOS–SCR (N-P-N arrangement) DUTs with drain-end N+

modulated distributions are shown in Fig. 9. The It2 value (anti-
ESD capability) is very low (only 0.644 A) for the pure pLD-
MOS transistor. However, the It2 values of all pLDMOS–SCR
(N-P-N) arranged types are greater than 7 A (because of the
electric power limitation of the TLP measurement system, a
measurement was stopped when the current of DUTs was more
than 7 A). In addition, the Vt1 , Vh , and It2 distributions are
shown in Figs. 10 and 11(a). Moreover, the breakdown volt-
age distribution (under the VG = VS = VBulk sweep VDD and
VD = 0 V test condition) obtained using a Keithley 2410 source
measurement unit is shown in Fig. 11(b).

Fig. 9. Snapback I–V curves and leakage currents of pLDMOS–SCR (N-P-N
arranged) DUTs with different N+ discrete modulated distribution in the drain
end.

Fig. 10. Vt1 and Vh values of pLDMOS–SCR (N-P-N arranged) DUTs with
different N+ discrete modulated distribution in the drain end.

The results from each experiment are explained in detail. Us-
ing the N+ (cathode of a parasitic SCR) discrete-distributed
layout in the drain end leads to the expansion of the P+ area
of a pLDMOS transistor, thus strengthening the contributed
weighting of the pLDMOS transistor. Then, the snapback
I–V curve will change from the pLDMOS-N-P-N_DIS 3 type
(green-triangle marked curve) to the pure pLDMOS (black-
square marked curve) obviously as the N+ /P+ area ratio de-
creased. Therefore, we predicted that the anti-LU capability
would increase substantially. All the It2 values of pLDMOS–
SCR (N-P-N) arranged types are greater than 7 A, indicating
satisfactory capability (>987% increase compared with the ref-
erence DUT). In addition, Vt1 shows an increasing trend above
60 V. This can be avoided by incorrectly triggering the pro-
tection component. Because the “N-P-N_DIS 3” DUT has the
lowest N+ /P+ area ratio (34.7%) in the drain end, it has the
highest Vt1 , Vh , and VBK in this group. The Vt1 (Vh ;VBK ) val-
ues of this DUT are satisfactory for LU immunity and electrical
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Fig. 11. (a) It2 values and (b) breakdown voltage of pLDMOS–SCR (N-P-N
arranged) DUTs with different N+ discrete modulated distribution in the drain
end.

performance (18.2% increase (25.6%; 24.24%) compared with
Type-6).

B. pLDMOS–SCR (P-N-P types) With a Drain-End P+

Modulated Distribution

Furthermore, the high-field snapback and leakage I–V curves
of power pLDMOS–SCR (P-N-P arrangement) DUTs with the
drain-end P+ modulated distribution are shown in Fig. 12.
According to the figure, all the It2 values of the pLDMOS–
SCR stripe-type DUT (Type-7) and DUTs with five discrete-
distributed layouts are greater than 7 A. The Vt1 , Vh , and It2 dis-
tributions are shown in Figs. 13 and 14(a). In addition, the break-
down voltage (VBK ) distribution obtained using the Keithley
2410 under the VG = VS = VBulk sweep VDD and VD = 0 V
test condition is shown in Fig. 14(b).

As discussed, the P+ discrete-distributed layout in the drain
end leads to the expansion of the N+ (parasitic SCR) area,
thus strengthening the contributed weighting of the parasitic
SCR. Then, the snapback I–V curve will change from the pure

Fig. 12. Snapback I–V curves and leakage currents of pLDMOS–SCR (P-N-P
arranged) DUTs with different P+ discrete modulated distribution in the drain
end.

Fig. 13. Vt1 and Vh values of pLDMOS–SCR (P-N-P arranged) DUTs with
different P+ discrete modulated distribution in the drain end.

pLDMOS (black-square marked curve) to the pLDMOS-PNP
tripe type (red-circle marked curve), and then to the SCR more
dominated cells dramatically as the N+ /P+ area ratio increased.
Therefore, the It2 values of all DUTs with a P+ discrete-
distributed layout are greater than 7 A. As the N+ /P+ area
ratio (the proportion of the parasitic SCR) increases, the anti-
ESD capability substantially increases. However, the Vt1 (Vh ;
VBK ) values of these discrete-distributed structure DUTs are not
satisfactory for LU immunity (more than 20% decrease (70.4%;
17.2%) compared with the Type-7).

VII. DISCUSSION AND SIMULATION VERIFICATIONS

According to Tables I and II and Figs. 9–14, the crucial
snapback parameters and electrical behaviors of pLDMOS and
pLDMOS–SCR DUTs were replotted in one chart by the N+ /P+

ratio (see Figs. 15 and 16, respectively). The It2 value is very
low (only 0.644 A) for the pure pLDMOS transistor. However,
embedding SCR in the drain end results in a decrease in Vt1 , Vh ,
and VBK , and It2 values are greater than 7 A, even for DUTs
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Fig. 14. (a) It2 values and (b) breakdown voltage of pLDMOS–SCR (P-N-P
arranged) DUTs with different P+ discrete modulated distribution in the drain
end.

Fig. 15. Relationship diagrams of Vt1 and Vh versus N+ /P+ values in
pLDMOS–SCR DUTs.

Fig. 16. Relationship diagrams of It2 and breakdown voltage versus N+ /P+

values in pLDMOS–SCR DUTs.

with N-P-N or P-N-P drain-end arranged-type structures. Fur-
thermore, a low N+ /P+ area ratio (such as that of “NPN_DIS 3”
(Type-1)) is favorable for Vt1 , Vh , and VBK (anti-LU capability
and electrical performance) in the devices with N-P-N drain-
end arranged-type structures. Regarding robustness to anti-ESD,
Type 6 and Type 7 were the same because of the contribution of
nonbutted contact structure. However, according to our previous
study (the butted contact structure) [34], the enhancement per-
centage of It2 is remarkable in the P-N-P stripe type compared
with that in the N-P-N stripe type. And, for LU immunity and
VBK performance, the P-N-P stripe type (Type-7) is the most
suitable device. The Vt1 (Vh ; VBK ) values of the P-N-P stripe ar-
ranged type (Type-7) increased to 6% (278%; 23.7%) compared
with those of the N-P-N stripe arranged type (Type-6).

To verify these differences, the total current-density profiles
of pLDMOS transistors with (a) drain-end N-P-N stripe-type
and (b) drain-end P-N-P stripe-type structures under the
VG =VS = VBulk = 55-V and VD = 0 V condition were ob-
tained, for example, and are shown in Fig. 17(a) and (b). Ac-
cording to these 2-D EDA simulations, the total current-density
profile of the N-P-N stripe type is higher and easily triggered-
on in the SCR portions through the NBL current path compared
with that of the P-N-P stripe type; that is, a trigger current of the
N-P-N stripe type easily flowed through the SCR drain path as
indicated and shown in Fig. 8(a). From Figs. 8(b) and 17(b), the
current-density profile of the P-N-P stripe type is triggered-on
in the middle SCR region. Eventually, this middle SCR region
conducted heavily through the NBL current path. Therefore,
the Vt1 of the N-P-N stripe type is lower than that of the P-N-P
stripe type. Similarly, the VBK and Vh of the P-N-P stripe type are
greater than those of the N-P-N stripe type in the embedded SCR
structures. From (1) and (2), theoretically, the holding voltage
of SCR3 current path is always higher than that of the holding
voltage of SCR1 , then the Vh,PNP (Type-7) will be greater than
that of the Vh,NPN (Type-6). Therefore, for ESD and LU immu-
nities and VBK performance, the P-N-P stripe type (Type-7) is
the most suitable structure for drain-end modulated engineering.
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Fig. 17. Total current density diagrams of pLDMOS–SCR with drain-end
(a) N-P-N stripe-type (full scale: 1× 10−3 A/cm2), and (b) P-N-P stripe-type
(full scale: 5× 10−7 A/cm2) as the VG =VS = VBulk = 55-V, VD = 0-V
bias condition.

VIII. CONCLUSION

ESD and LU immunities are the most crucial reliability
concerns for an HV power module. This paper presents a
comparative and comprehensive reliability study of various
discrete-modulated layouts in the drain side for power pLDMOS
devices. The devices were characterized and analyzed before
and after high-field TLP measurement. The results indicate that
the N+ implanted architecture (cathode of a parasitic SCR) and
area percentage of embedded SCRs inserted into a pLDMOS
transistor in the drain side do not have a strong impact on ESD
immunity, and all It2 values are greater than 7 A for these
pLDMOS–SCR nonbutted contact structure. According to our
previous results, for anti-ESD capability, the It2 of Type 7 is
greater than that of Type 6. For LU reliability and VBK electrical
performance, Type-7 is the most suitable device. Here, the Vh

of the P-N-P stripe arranged type is 278% higher than that of the
N-P-N stripe arranged type (the P-N-P stripe arranged type has
greater anti-LU capability). Therefore, for the HV pLDMOS,
Type 7 is the most suitable device for reliability and electrical
performance.
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