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1.1 “The 4-bit 4004 ran at 108 kHz, contained 2300 transistors. The speed of this 1971 device was

estimated at 0.06 MIPS. By comparison, in 2000 Intel's Pentium ran at 133 MHz, contained 5.5

million transistors. Intel's Pentium could execute 300 MIPS.”
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1.2 iﬂﬂ@]'li'lﬂuﬁﬂﬁﬂ'lilﬂ?EJ‘lJLﬁEJ?JNﬁ‘lJ@Qﬂﬁﬁﬂ‘UU']ﬂ minimum dimension 310 0.8 'lllﬂi'ﬂlm_lu 0.6

lunsou THoFuremaves throughput 18 power consumption WiBNIHANA @)
Scaling the Intel Pentium processor
Minimum dimension (um) | 0.8 0.6
Area of chip (mm?2) | 284 163
Maximum clock speed (MHz) | 66 100
Supply voltage V) 5 3.3
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1.3 Moore’s Law Aoz 15 aszdrnfonsls )

< v
1.4 321 Time and Temperature System @314'18 Tag 145 1uuy (n) w30 (v) 114 safSvuisumsaing

Tﬂﬂﬁmiimaﬂ VU LUAS ﬂ’)nJﬁ'liJ']iﬂiuﬂﬁ’umUit‘U‘U 2)
Temperature
Sensor
= — 711 Co:/vgner Timer Fan Heater
1
\
2
; Input Input Qutput
) PortA PortB Port C
Microprocessor
| Unit
f (MPU) < >
| System Bus
Flash R/W Output
Memory Memory Port D
LCD

sduvu ()

Microcontroller

Microprocessor Unit
(MPU)
Peripherals
| Temperature
Sensor
Flash A
L | Fan
R/W
|
> A/D
Timer Converter C
L_| Control Signals

gUuuy (v)



3/5

Al31:0]
ALE ABE
2 Scan
r Control
Address Register e
]
e ! ! &
C n l— DEGRQI
nrmieapin t @~ BREAKFTI
b Increme nter e L » DEGACK
r C
jl e L ECLK
i b » NEXEC
Register Bank . 4 |SYNC
(21 x 32-hit registers) N g~ BL[3:0]
A (6 status registers) l4— APE
H & MCLK
— NVWAIT
b —p NRW
u B = WIAS[1:0]
s Ak, 32 x8 Instruction = N|RCQ
& Multiplier B Decoder - nFIQ
- & 4~ NRESET
# o Control — AEORT
i Logic H NTRANS
i —» NMREQ
= l - NOPC
arre <
Shifter 1 EESK
- NCTFI
At JT > rcr
N\ 32-bit ALU / o
nii[4:0
S ————— |
I 44— TEE
= TEIT
I H» HIGHZ
Instruction Pipeline
Write Data Register & Read Data Reqgister
& Thumb Instruction Decoder

I .
NENCUT | nENIN

2. 910 block diagram 39UBANTIINYDY

2.1 Write Data Register (1)
2.2 Address Register (1)
2.3 32x8 Multiplier (1)
2.4 Address Incrementer §))
2.5 Register Bank (1)
2.6 Instruction Pipeline (1)
2.7 Read Data Register (1)

2.8 Instruction Decoder & Control Logic (1)
2.9 32-bit ALU (1)
2.10 Barrel Shifter (1)
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31 vnnwszRugenellil @)
switch (RO) {

case 0: SO(); break;

case 1: S1(); break;

case 2: S2(); break;

case 3: S3(); break;

default: err();
}

y [~ a { 1
Wondautluniy assembly uda Iiaumdanduinedl 2
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199 (Mdenueay 1 uag 2)

Do

CMP RO, #0
BEQ S0
CMP RO, #1
BEQ S1
................ @ fdamngiay 1
BEQ S2
CMP RO, #3
BEQ S3
err. ..
................ @ fdamineiay 2
80:
B Exit
S1: ..
B Exit
82 i
B Exit

S3: ...

Exit:
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3.2 99NN assembly 719 11T 1 108un181 C Aunify (source code) 3)
CMP RO,RI
BLE XXX
MOV R2, RO
B YYY
XXX: MOV R2, R1
YYY:
3.3 2UAYUNIY assembly YDA ARM 91An181 C Ao 111l (1)
While (1)

3.4 2aUBNIMAHANUSHN ARM fmuagduuuvesmsidilduazesnninllsunsudes ()

v (3 i % 2 s = v
3.5 WUBNHANNITNT optimization UBI compiler UUWEI 2 VD 2)
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LpC2138 Tiiauiinaud 28 MHz Tavlvgunsalifudeyaldndsnunuanuuane’ 6 vbDC
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4.2 Tueranzihiau @1 LPC2138 Aunszuasgidndaauont Iuaaddtsunudin @)
4.3 WTTYAVUANYULVDA voltage regulator w%’ana%mﬂmqwa (2)
4.4 tszuuTasdulngihaueylu standby mode vevenuuamalumsiaoigms 1Faunuames
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8. Static characteristics

Single-chip 16/32-bit microcontrollers

Table 6.  Static characteristics
Tamp = —40 <C to +85 C for commercial applications, unless otherwise specified.
Symbol Parameter Conditions Min Typlll Max Unit
Vbp supply voltage (core and 3.0 3.3 3.6 \Y
external rail)
Vbpa analog 3.3 V pad supply 25 33 3.6 \Y
voltage
Vivear)  input voltage on pin VBAT 2 20 3.3 3.6 \Y
Vivrer)  input voltage on pin VREF 25 3.3 3.6 \Y
Standard port pins, RESET, RTCK
i LOW-level input current ~ V; =0V, no pull-up - - pA
IiH HIGH-level input current  V, = Vpp; no-pull-down - - pA
loz OFF-state output current Vo =0V, Vo = Vpp; no - B pA
pull-up/down
liatch I/0 latch-up current —(0.5Vpp) <V, < (1.5Vpp); - - 100 mA
Tj<125°C
\2 input voltage pin configured to provide a Bl4IE] 0 - 55 Vv
digital function (6]
Vo output voltage output active 0 - Vop Vv
ViH HIGH-level input voltage 2.0 - - \%
Vi LOW-level input voltage - - 0.8 \
Vhys hysteresis voltage 0.4 - - \Y,
VoH HIGH-level output voltage Ioy = —4 mA [ Vpp-04 - - Vv
VoL LOW-level output voltage Ig. = —4 mA .- - 0.4 \Y
loH HIGH-level output current Von =Vpp - 0.4V [ 4 - - mA
loL LOW-level output current VoL =04V [ 4 - - mA
loHs HIGH-level short-circuit ~ Vouy =0V 8 - - -45 mA
output current
loLs LOW-level short-circuit VoL = Vppa 8 - - 50 mA
output current
lpd pull-down current V=5V Bl 10 50 150 pA
lpu pull-up current V=0V [19] 15 -50 -85 pA
Vpp<V|<5V 8o 0 0 pA
IpD(act) active mode supply Vpp = 3.3V, Tamp = 25 °C;
current code
while (1) {}
executed from flash, no active
peripherals
CCLK =10 MHz - 10 - mA
CCLK =60 MHz - 40 - mA
IpD(pd) Power-down mode supply Vpp =3.3V; Tamp =25 °C - 60 - pA
current Vpp = 3.3 V: Tamp = 85 °C - 200 500 HA
LPC2131_32_34_36_38 All i ion provided in this is subject to legal discl; © NXP B.V. 2011. All rights reserved.
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[4] Vpp supply voltages must be present.

[5] 3-state outputs go into 3-state mode when Vpp is grounded.

[6] Please also see the errata note mentioned in the errata sheet.

[7] Accounts for 100 mV voltage drop in all supply lines.

[8] Only allowed for a short time period.

[9] Minimum condition for V; = 4.5 V, maximum condition for V; = 5.5 V.
[10] Applies to P1.16 to P1.25.

[11] On pin VBAT.

[12] Optimized for low battery consumption.

[13] To Vss.

9. Dynamic characteristics

Single-chip 16/32-bit microcontrollers

Table 7. Dynamic characteristics
Tamb = —40 °C to +85 <C for commercial applications, Vpp over specified ranges.[]

Symbol Parameter Conditions Min : -fy;;@—
External clock

fose oscillator frequency 10 -
Tey(elk) clock cycle time 40 =
tcHex clock HIGH time Tey(eiky x 0.4 -
toLex clock LOW time Tey(clk) x 0.4 -
tcLcH clock rise time - -
tereL clock fall time - -
Port pins (except P0.2 and P0.3)

tr (o) output rise time - 10
tf(0) output fall time - 10
12C-bus pins (P0.2 and P0.3)

tro) output fall time Vg to Vi, 20+0.1xCplBl -

7777M3X o ﬁnit :

25 MHz
100 ns

ns

ns

[1] Parameters are valid over operating temperature range unless otherwise specified.

[2] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply voltages.

[3] Bus capacitance Cy, in pF, from 10 pF to 400 pF.
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Yo1( /10)
1l ( )

Yo2( /10
99 2.1 Write Data Register (/1)
19 2.2 Address Register (/1)
49 2.3 32x8 Multiplier ( /1)
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U8 2.4 Address Incrementer « /1
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