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14 | 10 | PTB2 KBIP6 ADP6
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eiectrical Characteristics
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Electrical Characteristics
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Electrical Characteristics
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eiectrical Characteristics

MC9RS08KAS8 Series MCU Data Sheet, Rev. 4
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Electrical Characteristics

5V, |pme=10 Z% — —
5V, | gpn=52%
3V, lpme=3 mA
1.8V, |ppr=2 Z%
R oL & T B A o 11 51 B s — — 40 L
HENRR T, 2 8,4

V@<V n®, V>V il
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Vix-Vm (f

K4, PR NV % Vig
V4= 5.5V (FEEFsHE)

1 All functional non-supply pins are internally clamped to Vss and Vpp except the RESET/Vpp which is internally clamped to
Vss only.

2 Input must be current limited to the value specified. To determine the value of the required current-limiting resistor, calculate
resistance values for positive and negative clamp voltages, then use the larger of the two values.

3 Input must be current limited to the value specified. To determine the value of the required current-limiting resistor, calculate
resistance values for positive and negative clamp voltages, then use the larger of the two values.

4 This parameter is characterized and not tested on each device.

MC9RS08KAS8 Series MCU Data Sheet, Rev. 4

Freescale Semiconductor 11

NXP
www.soustar.com.cn 13632858587



eilectrical Characteristics

I Vs ViV (KN FEV 4=55V

—

0.1 02 04 06 08 10 12 14 16 18 20
VeV (L

B5, MAKER XAV 5 -V
V )= 5.5V (K3

WVsVy Vg (BE3N £V «=3V

0.2 0.4 0.6 0.8 1.0 1.2 1.4
V&-Ve (fi

—— 85?
—— 25$

B6. HEMR w WV % Vi
V=3V (FIREHE)

MC9RS08KAS8 Series MCU Data Sheet, Rev. 4

12

NXP
www.soustar.com.cn 13632858587

Freescale Semiconductor



Electrical Characteristics
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eilectrical Characteristics
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Electrical Characteristics
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V 4)=5.5V (B33
PLVs Voo (IRIEBN) 7EV %)=5.5 4k
—— 85?
—— 25%

01 02 04 06 08 10 12 14 16 18 20
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eilectrical Characteristics
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Electrical Characteristics
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eiectrical Characteristics

8. PN PR (80

S8 ¥ Vg HaRIE 1 Fwli?2 | BE.
(D Cc)
0.42 % . 25
EATHE N LI SN A 042 % 25
o RIDD1 3 o — 85
(F atc%= 1.25 MHz) %
= 25
1.80 0.3 %% — 85
5M &1 25
24M % | FRHOE 85
5 DR | AT
F—NF | SM TG
i TR 5
o s — A
fez LRI L E%Qf oM B1L, 25
b 3 TR — 85
AT
1.5M % 25
EE 53y 85
1.80 e —
150M % 25
EE S5y 85
128M & | H—AF
5 e Ry i
H—AFE | 165M &
i o i)
A
1211110 ADC Jini 52 4 —
121M & 25
s Ry B 85
E
79M B 1, 25
1.80 FRRE — 85
— R
o 25
K 1= 1L ACMP 5 _ 5 zilf; 2m % 85
(ACME = 1) - gy | DD

" Typicals are measured at 25°C.

2 Maximum value is measured at the nominal Vpp voltage times 10% tolerance. Values given here are preliminary

estimates prior to completing characterization.
3 Not include any DC loads on port pins.

4 Required asynchronous ADC clock and LVD to be enabled.
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Electrical Characteristics
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Electrical Characteristics
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eiectrical Characteristics
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Electrical Characteristics
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Electrical Characteristics
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Table 15. 10-bit ADC Characteristics (continued)

Electrical Characteristics

Characteristic Conditions C Symb Min Typical’ Max Unit
Supply current Stop, reset, module off T IbbaAD — 0.011 1 pA
ADC asynchronous clock High speed (ADLPC = 0) f - 3.3 -
source T ADACK MHz

Low power (ADLPC = 1) — 2 —
Conversion time (including Short sample (ADLSMP=0) P i - 20 - ADCK
; ADC
sample time) Long sample (ADLSMP=1) — 40 — | cycles
_ Short sample (ADLSMP=0) — 3.5 — ADCK
Sample time P taDs |
Long sample (ADLSMP=1) — 23.5 — cycles
10 bit mode — +1 2.5
Total unadjusted error C Etue LSB?
8 bit mode — +0.5 +1.0
10 bit mode P — 0.5 1.0
DNL LsSB?
Differential non-linearity 8 bit mode T — +0.3 +0.5
Monotonicity and No-Missing-Codes guaranteed
10 bit mode — +0.5 +1.0
Integral non-linearity C INL LSB?
8 bit mode — +0.3 +0.5
10 bit mode P — +0.5 +1.5
Zero-scale error Ezs LSB?
8 bit mode T — 0.5 0.5
Full-Scale error 10 bit mode P e — 0.5 1.5 LS
- FS
VADIN = VDDA 8 bit mode T — +0.5 +0.5
10 bit mode — — +0.5
Quantization error D Eq LSB?
8 bit mode — — +0.5
Input leakage error 10 bit mode 5 . — +0.2 2.5 L Sg?
pad leakage® " Ras 8 bit mode " — +0.1 +1

! Typical values assume Temp = 25 °C, fapck = 1.0 MHz unless otherwise stated. Typical values are for reference only and are

not tested in production.

Z 1LSB = (Vrern — VRer)/2"
3 Based on input pad leakage current. Refer to pad electrical.

3.13 Flash Specifications

This section provides details about program/erase times and program-erase endurance for the flash
memory. For detailed information about program/erase operations, see the reference manual.

Table 16. Flash Characteristics

Characteristic Symbol Min Typical Max Unit
Supply voltage for program/erase Vbp 27 — 5.5 \
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Electrical Characteristics

Table 16. Flash Characteristics (continued)

Characteristic Symbol Min Typical Max Unit
Program/Erase voltage Vpp 11.8 12 12.2 \
VPP current
Program IvPP_prog — — 200 pA
Mass erase lvPp_erase — — 100 pA
gipgi\fl:ggl\e/zl |flozr read operation Viead 18 . 55 Vv
Byte program time torog 20 — 40 us
Mass erase time tme 500 — — ms
Cumulative program HV time® thy — — 8 ms
Total cumulative HV t?me . ¢ . . 2 hours
(total of tme & thv applied to device) hv_total
HVEN to program setup time togs 10 — — s
PGM/MASS to HVEN setup time thvs 5 — — us
HVEN hold time for PGM thvh 5 — — s
HVEN hold time for MASS thvh1 100 — — us
Vpp to PGM/MASS setup time typs 20 — — ns
HVEN to Vpp hold time tvph 20 — — ns
Vpp rise time® trs 200 — — ns
Recovery time troy 1 — — us
s — o [ = [ = [oe
Data retention tp ret 15 — — years

Typicals are measured at 25 °C.

thy is the cumulative high voltage programming time to the same row before next erase. Same address can not be
programmed more than twice before next erase.

Fast Vpp rise time may potentially trigger the ESD protection structure, which may result in over current flowing into the pad

and cause permanent damage to the pad. External filtering for the Vpp power source is recommended. An example Vpp

filter is shown in Figure 22.

100 ©

V Vv

Figure 22. Example Vpp Filtering
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Electrical Characteristics

<—>—tprog

WRITE DATA' Data ) Next '\
/\ Data /

togs — |

Y

™S

PGM 7

thvs tovh —|

HVEN / \

Vpp? ;
_— — ‘vps tvph —

- thy >

A
Y

— trcv

T Next Data applies if programming multiple bytes in a single row, refer to MCORS08KAB Series pafarance Manual.
2 Vpp must be at a valid operating voltage before voltage is applied or removed from the Vpp pin.

Figure 23. Flash Program Timing

— the ——>

— tI’CV

MASS 7T —\_

b tous thvh1 —{«

HVEN _]/ \§

1
Vpp

— tvps, tvph—

1 Vpp must be at a valid operating voltage before voltage is applied or removed from the Vpp pin.

Figure 24. Flash Mass Erase Timing
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Ordering Information

4 Ordering Information

This section contains ordering numbers for MCIRSO08KAS series devices. See below for an example of
the device numbering system.

Table 17. Device Numbering System

Memory Package

Device Number
Flash RAM Type Designator Document No.
16 PDIP PG 98ASB42431B
MCORS0EKAS 8K bytes 254 bytes 16 W-SOIC WG 98ASB42567B
MCORS08KA4 4K bytes 126 bytes 16 TSSOP TG 98ASH70247A
20 PDIP PJ 98ASB42899B
20 W-SOIC wWJ 98ASB42343B

MC 9 RS08 KA 8 C XX

Status ——,_ L

b Package designator (See Table 17)
(MC = Fully qualified)

Temperature range

Memory nperaty e
(9 = Flash-Based) (C=-40°Cto85°C)
Core Approximate memory size (in KB)
Family

5 Mechanical Drawings

This following pages contain mechanical specifications for MCORSO8KAS series package options.
* 16-pin PDIP (plastic dual in-line pin)
* 16-pin W-SOIC (wide body small outline integrated circuit)
* 16-pin TSSOP (thin shrink sSmall outline package)
* 20-pin PDIP (plastic dual in-line pin)
* 20-pin W-SOIC (wide body small outline integrated circuit)
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TITLE: DOCUMENT NO: 98ASB42431B REV: T
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A 4
4\

NOTES:

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994,

2. CONTROLLING DIMENSION:

INCH.

@D\MENS\ON TO CENTER OF LEADS WHEN FORMED PARALLEL.

D\MENS\ONS DOES NOT INCLUDE MOLD FLASH.

5. ROUNDED CORNERS OFPTIONAL.

6. 648-01 THRU —08 OBSOLETE, NEW STANDARD 648-09.

MILLIMETERS INCHES MILLIMETERS INCHES
DIM MIN MAX MIN MAX DIM MIN MAX MIN MAX
A 18.80 19.55 0.740 0.770
B 6.35 6.85 0.250 0.270
C 3.69 4.44 0.145 0.175
D 0.39 0.53 0.015 0.021
F 1.02 1.77 0.040 0.070
G 2.54 BSC 0.100 BSC
H 1.27 BSC 0.050 BSC
J 0.21 0.38 0.008 0.015
K 2.80 3.30 0.110 0.130
L 7.50 7.74 0.295 0.305
M 0 10° o) 10
5 0.51 1.01 0.020 0.040
© FREESCALE SEMICONDUCTOR, INC. MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: DOCUMENT NO: 98ASB424318 REV: T
1o LD PDIP CASE NUMBER: 648-08 19 MAY 2005
STANDARD: NON-JEDEC
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STYLE 1: STYLE 2:

PIN1. CATHODE PIN'1. COMMON DRAIN
2. CATHODE 2. COMMON DRAIN
3. CATHODE 3. COMMON DRAIN
4. CATHODE 4. COMMON DRAIN
5. CATHODE 5. COMMON DRAIN
6. CATHODE 6. COMMON DRAIN
7. CATHODE 7. COMMON DRAIN
8. CATHODE 8. COMMON DRAIN
9. ANODE 9. GATE
10. ANODE 10. SOURCE
11. ANODE 11. GATE
12. ANODE 12. SOURCE
13. ANODE 13. GATE
14. ANODE 14. SOURCE
15. ANODE 15. GATE
16. ANODE 16. SOURCE

© FREESCALE SEWICONDUCTOR, (NG MECHANTCAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: DOCUMENT NO: 98ASB42431B REV: T
16 LD PDIP CASE NUMBER: 648-08 19 MAY 2005

STANDARN[;(F:) NON—-JEDEC
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SECTION A—A

© FREESCALE SEMICONDUCTOR,
ALL RIGHTS RESERVED.

INC.

MECHANICAL OUTLINE

PRINT VERSION NOT TO SCALE

TITLE:
16LD SOIC wW/B, 1.27 PITCH

CASE-OUTLINE

DOCUMENT NO: 98ASB425678

REV: F

CASE NUMBER: 751G—-04

02 JUN 2005

STANDAR&&JEDEC MS-013AA
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wr
PRt

NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.

3. DATUMS A AND B TO BE DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS

EXIT THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSION OR GATE BURRS. MOLD
FLASH, PROTRUSION OR GATE BURRS SHALL NOT EXCEED 0.15 MM PER SIDE. THIS
DIMENSION IS DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS EXIT

THE PLASTIC BODY.

>

THIS DIMENSION DOES NOT INCLUDE INTER—LEAD FLASH OR FROTRUSIONS. INTER—LEAD

FLASH AND PROTRUSIONS SHALL NOT EXCEED 0.25 MM PER SIDE. THIS DIMENSION IS
DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS EXIT THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION

SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED 0.62 mm.

© FREESCALE SEMICONDUCTOR, INC
ALL RIGHTS RESERVED.

MECHANICAL OUTLINE

PRINT VERSION NOT TO SCALE

TITLE:

16LD SOIC W/B, 1.27 PITCH,

CASE OUTLINE

DOCUMENT NQO: 98ASB425678 REV: F

CASE NUMBER: 751G-04 02 JUN 2005

STANDARABQ JEDEC MS-013AA
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© FREESCALE SEMICONDUCTOR, — INC. MECHANICAL OUTL INE PRINT VERSION NOT TO SCALE
TITLE: DOCUMENT NO: 98ASH70247A REV: B
16 LD TSSOP. PITCH 0.65MM CASE NUMBER: 948F -01 19 MAY 2005
STANDARD: JEDEC
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19 MAY 2005
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NOTES:

17 CONTROLLING DIMENSION:
2 DIMENSIONS AND TOLERANCES PER ANS|

MILLIMETER

Y14 5M-1982

ZiSXD\MENS\ON DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE
BURRS MOLD FLASH OR GATE BURRS SHALL NOT EXCEED 0.15 PER SIDE

1i>LD\MENS\ON DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0 25 PER SIDE

1i>kD\MENS\ON DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE

DAMBAR PROTRUSION SHALL BE 0.08 TOTAL
THE DIMENSION AT MAXIMUM MATERIAL CONDITION.

IN EXCESS OF

6  TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY .
A DIMENS IONS ARE TO BE DETERMINED AT DATUM PLANE

© FREESCALE SEMICONDUCTOR
ALL RIGHTS RESERVED.

INC.

MECHANTCAL OUTL INE
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4\
NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M 1994.
2. CONTROLLING DIMENSION: INCH.
S. DIMENSION L TO CENTER OF LEAD WHEN FORMED PARALLEL.
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
DIM MILLIMETERS DIM INCHES DIM MILLIMETERS DIM INCHES
MIN MAX MIN MAX MIN MAX MIN MAX
A 24.39 24.99 0.960 0.984
B 6.96 7.49 0.274 0.295
C 3.56 5.08 0.140 0.200
D 0.38 0.56 0.015 0.022
E 1.27 BSC 0.050 BSC
F 1.14 1.62 0.045 0.060
G 2.54 BSC 0.100 BSC
J 0.20 0.38 0.008 0.015
K 2.79 3.76 0.110 0.148
L 7.62 BSC 0.300 BSC
M o 15° 0} 15°
N 0.50 1.01 0.020 0.040
R | ...... 1.29 | | ... 0.051
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NOTES:

1.
2.

>

> P

DIMENSIONS ARE IN MILLIMETERS.
DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.

DATUMS A AND B TO BE DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS
EXIT THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSION OR GATE BURRS. MOLD
FLASH, PROTRUSION OR GATE BURRS SHALL NOT EXCEED 0.15 MM PER SIDE. THIS
DIMENSION IS DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS EXIT
THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE INTER—LEAD FLASH OR PROTRUSIONS. INTER—LEAD
FLASH AND PROTRUSIONS SHALL NOT EXCEED 0.25 MM PER SIDE. THIS DIMENSION IS
DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS EXIT THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED 0.62 mm.
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