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@National

PRELIMINARY

HPC16083/HPC26083/HPC36083/HPC46083/
HPC16003/HPC26003/HPC36003/HPC46003
High-Performance microControllers

General Description

The HPC16083 and HPC16003 are members of tha HPCTW
family of High Performance microControllers. Each mamber
of the family has the same core CPU with a unique memory
and /O configuration to suit specific applications. The
HPC16083 has Bk bytes of on-chip ROM. The HRFC16003
has no on-chip ROM and is intended for use with external
direct memory. Each part is fabricated in National's ad-
vanced microCMOS technology, This process combined
with an advanced architecture provides fast, flexible 1/O
conirol, efficient data manipulation, and high speed compu-
tation.

The HPC devices are complete microcomputers on a single
chip. All system timing, intamal logic, ROM, RAM, and 1/0
ara provided on the chip to produce a cost sffective solution
for high performance applications. On-chip functions such
as UART, up to eight 16-bit imers with 4 input capture regis-
tars, vectorad interrupts, WATCHDOG™ logic and MICRO-
WIRE/PLUS™ provide a high level of system integration.
The ability to address up to B4k bytes of external memory
anables the HPC to be used in powerful applications typical-
ly performed by microprocessors and expeansive peripheral
chips. The term “HPC16083" is used throughout this data-
gheat to refer to the HPC16083 and HPC16003 devices un-
|ess otherwise specified.

The microCMOS process results in very low current drain
and enables the user to select the optimum speed/power
product for his system. The IDLE and HALT modes provide
further current savings. The HPC is available in 68-pin
PLCC, LDCC, PGA and 80-Pin POFP packages.

Features

® HPC family—cone features:

— 18-bit architectura, both byte and word

— 16-bit data bus, ALU, and registers

— B4k bytes of extemnal direct memory addressing

— FAST—200 ns for fastest instruction when using
20.0 MHz clock, 134 ns at 30 MHz

— High code efficiency—most instructions are single
byte

— 16 x 16 multiply and 32 x 16 divide

— Eight vectored interrupt sources

— Four 16-bit timer/countérs with 4 synchronous out-
puts and WATCHDOG logic

— MICROWIRE/PLUS seral 1/0 interface

— CMOS—very low power with two power save modes:
IDLE and HALT

UART—full duplex, programmable baud rate

Four additional 16-bit timer/counters with pulsa width

modulated outputs

Four Input caplure registers

52 general purpose 1/0 lines (memory mapped)

8k bytes of ROM, 256 bytes of RAM on chip

ROMiless version avallable (HPC16003)

Commercial ((*C to +70°C), industdal (—40°C 1o

+85°C), automotive (—40°C to +105°C) and military

{—55°C to +125°C) temparature ranges

For applications requiring more RAM and ROM see
HPC16064 data sheet.

Block Diagram (+pc16083 with 8k ROM show)
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Absolute Maximum Ratings §
It Military/Asrospace specified devices are required, Voo with Respect to GND -0sVo7OV | @
mxnm ""mﬁmm’:ﬂw Sales All Other Pins | (Voo + 0.5V 10 (GND — 05)V | &
Total Allowabla Source or Sink Current 100 mA, m mm the dsm"ﬂﬁ’?ﬁ indcate fimits E
may ocour. DG and AC alectn- -
Storage Temperature Range —-B5°Cto +150°C cal specifications are not ensured when operating the de- 0
Lead Temporature (Soldering, 10 sec) 300°C vice at absolute maximum ratings. 3
(=]
DC Electrical Characteristics v = 5.0v +10% unless otherwiss specified, To = 0°C o +70°C for «
HPC46083/HPC46003, —40°C to +85°C for HPC36083/HPC36003, —40°C 1o +105°C for =
HPC26083/HPC26003, —55°C to + 125°C for HPC16083/HPC16003 3
Symbol Parameter Test Conditions Min Max Units §
locy Supply Current Viog = 5.5V, fin = 30 MHz (Note 1) 65 mA g
Voo = 5.5V, fip = 20 MHz (Nota 1) 47 mA -
Voo = 5.5V, fin = 2.0 MHz (Note 1) 10 mA §
lccs IDLE Mode Gurrent Voo = 5.5V, fi, = 30 MHz (Note 1) 5.0 mA =}
Voo = 5.5V, fin = 20 MHz, (Nota 1} 3.0 mA g
Voo = 5.5V, fin = 2.0 MHz, (Note 1) 1 mA I
oy HALT Mode Current Voo = 5.5V, fin = 0 kHz, (Note 1) 200 pA §
Veo = 2.5V, fin = 0 kHz, (Note 1) 50 A @
INPUT VOLTAGE LEVELS FOR SCHMITT TRIGGERED INPUTS RESET, NMI AND W0; AND ALSO CKI §
Vi, Logic High 0.9 Ve v =
ViL, Logic Low 0.1 Voo v a
ALL OTHER INPUTS 2
ViHg Logic High 0.7 Voo v §
ViLg Logic Low 0.2 Voo v <
I Input Leakage Currqr!t i Vin = 0and Vg = Ve +2 A 3
Lz :g;lf%kg&umt ViN=0 _3 _50 pA g
s e g0 AT RESET - 0, iy — Voo 05 7 mA %
& Input Capacitance (Noto 2) ' 10 oF | 8
Cio 1/O Capacitance (Note 2) 20 |8
QUTPUT VOLTAGE LEVELS «
VoH; Logic High (CMOS) lopy = —10 pA (Note 2) Vg — 0.1 v
Vo, Logic Low {CMOS) lon = 10 pA (Note 2) 0.1 v
Voo Port A/E Drive, CK2 oy = —7 mA 2.4 v
Vois (Ag-Aqs. B1g, Bq1, Byz, Bys) loL = 3mA 0.4 v
VoHga Other Port Pin Drive, WO (open lox = —1.6 mA (except WO) 24 v
Vorg drain) (Bg-Bg, B1a, B14, Po~Pg) loL = 0.5mA 0.4 v
Vora ST1 and ST2 Drive o = —6mA 2.4 W
Vor, lgL = 1.6mA 0.4 v
Voms Port A/B Drive (Ag—Aqs, loH = —1mA 2.4 v
B10. B11. By2, Byg) when used
Vous as External Address/Data Bus loL = 3mA 0.4 v
VRaAM RAM Kesp-Alive Voltage {Note 3) 25 Voo Vv
laz TRI-STATE® Leakage Current Vi = Dand Viy = Voo t5 A
Mote 1: e, locy measured with no external drive (low and Ioy, = 0. g and Iy = 0). igc, is measured with FESET = Vs, lor, i measured with NMI = Ve,
CH] driven o Viyy and Vi, with rise and fall imes less than 10 ns.
Hote & This iz guarantesd by design and not tested.
HMote 3: Tast duration is 100 ms,
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20 MHz

AC Electrical Characteristics
{See Notes 1 and 4 and Figure 1 thru Figure §) Voc = 5.0V 1£10% unless otherwise specified, Ta = 0°C to +70°C for
HPCA46083/HPC4B003, —40°C to +B85°C for HPC360B3/HPCIB003, ~40°C to + 105°C for HPC26083/HPC26003, —55°C to
+125°C for HPC16083/HPC16003

Symbol and Formula Parameter Min Max Units Note
fe CKl Operating Frequency 2 20 MHz
tgy = 1/ig CKl Clock Period 50 500
tewiH CKI High Time 225
towkL CKl Low Time 225
to = 2/ CPU Timing Cycle 100 ns
'E wat = 1o CPU Wait State Period 100 ns
o | tocicer Delay of CK2 Rising Edge after
G CKI Falling Edge 0 55 ns {Note 1)
tocicer Dalay of CK2 Falling Edge aftar
CKA Falling 0 &5 ns (Note 1)
fu="fc/8 External UART Clock Input Frequency 2.5 MHz
Taw External MIGROWIRE/PLUS
Clock Input Fraguency 1-25 MHz
E fun = fe/22 External Timer Input Fraquency 0.81 MHz
- tyn = 1o Puisa Width for Timer Inputs 100 ns
tws MICROWIRE Setup Time—Master 100 ns
u —Slave 20
§ e MICROWIRE Hold Time—Master 20 ns
B —Slave 50
S tywv MICROWIRE Output Valid Time-—Master 50 ns
o —3lave 150
o teae = Yatlo + 40 HLD Falling Edge before ALE Rising Edge 115 ns
2| twp=tc+10 ALD Pulse Width 110 ns
5 | tae =t + 100 HLDA Falling Edge after HLD Falling Edge 200 ns (Note 3)
g thap = Yig + 85 ALDA Rising Edge after HLD Rising Edge 180 ns
E tgr = Yetp + 66 Bus Float after HLDA Falling Edge 16 ns (Mote 5)
tgg = VYelp+ 66 Bus Enabila after HLDA Rising Edge 116 ns (Mote 5)
tuas Address Setup Time to Falling Edge of URD 10 ns
tuaH Addrass Hold Time from Rising Edge of URD 10 ns
tREW UAD Pulse Width 100 ns
3 0E URD Falling Edge to Output Data Valid 60 ns
E too Rising Edge of URD to Output Data Invalid as ns (Nota &)
b toRoY FDADY Delay from Rising Edge of URD 70 ns
=2
twow UWH Pulse Width 40 ns
tups Input Data Valid before Rising Edge of UWR 10 ns
tuoH Input Data Hold after Rising Edge of UWR 20 ns
is WRADY Delay from Rising Edge of UWR 70 ns

--mmmﬁmﬁuawmmmmmm has & duty cycls such that the high parod includes two (2) faling edgea of the CR2

clock.
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