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8-Bit
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26

4KB (4K x 8)
FLASH

256 x 8

1.8V ~ 3.6V
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-40°C ~ 85°C (TA)
Surface Mount
32-LQFP

32-LQFP (7x7)
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Pin Assignments
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Pins shown in bold type are lost in the next lower pin count package.

Figure 3. MC9S08QES Series in 28-pin SOIC Package
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Pins shown in bold type are lost in the next lower pin count package.

Figure 4. MC9S08QES Series in 20-pin SOIC Package

MC9S08QES8 Series Data Sheet, Rev. 8

Freescale Semiconductor



Pin Assignments

PTAS5/IRQ/TCLK/RESET || 1 16 [ ] PTAO/KBIPO/TPM1CHO/ADPO/ACMP1 +
PTA4/ACMP10/BKGD/MS || 2 15 [ ] PTA1/KBIP1/TPM2CHOADP1/ACMP1—
Voo|[ | 3 14 [ ] PTA2/KBIP2/SDA/ADP2
Ves[ | 4 13 | | PTA3/KBIP3/SCL/ADP3
PTB7/SCLEXTAL[ | 5 12 || PTBO/KBIP4/RxD/ADP4
PTB6/SDA/XTAL| | 6 11| | PTB1/KBIP5/TXD/ADP5
PTB5/TPM1CH1/SS[_| 7 10 [ ] PTB2/KBIP6/SPSCK/ADP6
PTB4/TPM2CHI/MISO[ | 8 9 | ] PTB3/KBIP7/MOSI/ADP7

Figure 5. MC9S08QES8 Series in 16-pin PDIP and TSSOP Packages

Table 1. Pin Availability by Package Pin-Count

Pin Number <-- Lowest Priority --> Highest
32| 28| 20| 16 | PortPin Alt 1 Alt 2 Alt 3 Alt 4
1| —| —| — |PTD1
2| —| —| — |PTDO
3| 5| 3| 3 Voo
4| 6| —| — Vppa/VREFH
5| 7| —| — VssaVRerL
6| 8| 4| 4 Vss
7|1 9| 5| 5 |PTB? scL! EXTAL
8| 10| 6 | 6 [PTB6 SDA' XTAL
9 | 11 7 7 | PTB5 TPM1CH1 |SS
10| 12| 8 | 8 |PTB4 TPM2CH1 | MISO
1] 13| 9 | — [PTC3
12| 14| 10| — |PTC2
13| 15| 11 | — |[PTCH TPM2CH22
14| 16 | 12 | — |PTCO TPM1CH23
15| 17| 13| 9 |PTB3 KBIP7 MOSI ADP7
16 | 18 | 14 | 10 | PTB2 KBIP6 SPSCK | ADP6
17 | 19| 15| 11 |PTB1 KBIP5 TxD ADP5
18 | 20 | 16 | 12 | PTBO KBIP4 RxD ADP4
19| 21| — | — |PTA7 TPM2CH22 ADP9
20| 22| — | — |PTA6 TPM1CH23 ADP8
21| —| — | — |PTD3
2| —| —| — |PTD2
23| 23| 17 | 13 | PTA3 KBIP3 scL! ADP3
24 | 24 | 18 | 14 |PTA2 KBIP2 SDA! ADP2
25| 25| 19 | 15 | PTA1 KBIP1 TPM2CHO | ADP14 ACMP1-*
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Electrical Characteristics

3.3 Absolute Maximum Ratings

Absolute maximum ratings are stress ratings only, and functional operation at the maxima is not
guaranteed. Stress beyond the limits specified in Table 3 may affect device reliability or cause permanent
damage to the device. For functional operating conditions, refer to the remaining tables in this section.

This device contains circuitry protecting against damage due to high static voltage or electrical fields;
however, it is advised that normal precautions be taken to avoid application of any voltages higher than
maximum-rated voltages to this high-impedance circuit. Reliability of operation is enhanced if unused
inputs are tied to an appropriate logic voltage level (for instance, either Vgg or V) or the programmable
pullup resistor associated with the pin is enabled.

Table 3. Absolute Maximum Ratings

Rating Symbol Value Unit
Supply voltage Vpp -0.3t0 3.8 \Y
Maximum current into Vpp Ibb 120 mA
Digital input voltage Vin -0.3to Vpp + 0.3 \

Instantaneous maximum current

Single pin limit (applies to all port pins)’-2 3 o 25 mA

Storage temperature range Tstg -55to 150 °C

T Input must be current limited to the value specified. To determine the value of the required

current-limiting resistor, calculate resistance values for positive (Vpp) and negative (Vgg) clamp
voltages, then use the larger of the two resistance values.

All functional non-supply pins, except for PTA5 are internally clamped to Vgg and Vpp.

Power supply must maintain regulation within operating Vpp range during instantaneous and
operating maximum current conditions. If positive injection current (V|, > Vpp) is greater than
Ipp, the injection current may flow out of Vpp and could result in external power supply going
out of regulation. Ensure external Vpp load will shunt current greater than maximum injection
current. This will be the greatest risk when the MCU is not consuming power. Examples are: if
no system clock is present, or if the clock rate is very low (which would reduce overall power
consumption).

3.4 Thermal Characteristics

This section provides information about operating temperature range, power dissipation, and package
thermal resistance. Power dissipation on I/O pins is usually small compared to the power dissipation in
on-chip logic and voltage regulator circuits, and it is user-determined rather than being controlled by the
MCU design. To take Py, into account in power calculations, determine the difference between actual pin
voltage and Vg or Vppp and multiply by the pin current for each I/O pin. Except in cases of unusually high
pin current (heavy loads), the difference between pin voltage and Vgg or Vpp will be very small.

MC9S08QES8 Series Data Sheet, Rev. 8
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Table 4. Thermal Characteristics

Electrical Characteristics

Rating Symbol Value Unit
Operating temperature range T T toTH oG
(packaged) A —40t0 85
Maximum junction temperature Tym 95 °C
Thermal resistance
Single-layer board
32-pin QFN 110
32-pin LQFP 66
28-pin SOIC 57
AT °C/W
20-pin SOIC 71
16-pin PDIP 64
16-pin TSSOP 108
Thermal resistance
Four-layer board
32-pin QFN 42
32-pin LQFP 47
28-pin SOIC 42
0, °C/W
20-pin SOIC 52
16-pin PDIP 47
16-pin TSSOP 78

The average chip-junction temperature (Tj) in °C can be obtained from:

Ty=Ta+(Ppx0ya)

where:

TA = Ambient temperature, °C

0,4 = Package thermal resistance, junction-to-ambient, °C/W

Pp="Pint+Pro

Pt = Ipp x Vpp, Watts — chip internal power

Py, = Power dissipation on input and output pins — user determined

Eqgn. 1

For most applications, Py << P;,; and can be neglected. An approximate relationship between P and T

(if Py)o 1s neglected) is:

Pp =K = (T, +273°C) Eqn. 2
Solving Equation 1 and Equation 2 for K gives:
K =Pp x(Tp + 273 °C) + 0, x (Pp)? Egn. 3
MC9S08QES Series Data Sheet, Rev. 8
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Electrical Characteristics

where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring
Pp (at equilibrium) for a known T,. Using this value of K, the values of P, and T can be obtained by
solving Equation 1 and Equation 2 iteratively for any value of Ty.

3.5 ESD Protection and Latch-Up Immunity

Although damage from electrostatic discharge (ESD) is much less common on these devices than on early
CMOS circuits, normal handling precautions must be taken to avoid exposure to static discharge.
Qualification tests are performed to ensure that these devices can withstand exposure to reasonable levels
of static without suffering any permanent damage.

All ESD testing is in conformity with AEC-Q100 Stress Test Qualification for Automotive Grade
Integrated Circuits. During the device qualification, ESD stresses were performed for the human body
model (HBM), the machine model (MM) and the charge device model (CDM).

A device is defined as a failure if after exposure to ESD pulses the device no longer meets the device
specification. Complete DC parametric and functional testing is performed per the applicable device
specification at room temperature followed by hot temperature, unless instructed otherwise in the device
specification.

Table 5. ESD and Latch-up Test Conditions

Model Description Symbol Value Unit
Series resistance R1 1500 Q

Human .

Body Storage capacitance C 100 pF

Number of pulses per pin — 3 —
Series resistance R1 0 Q

Machine | Storage capacitance C 200 pF
Number of pulses per pin — 3 —
Minimum input voltage limit — -2.5 \

Latch-up
Maximum input voltage limit — 7.5 \

Table 6. ESD and Latch-Up Protection Characteristics

No. Rating’ Symbol Min Max Unit
1 Human body model (HBM) VheM +2000 — \"
2 Machine model (MM) Vum +200 — v
3 Charge device model (CDM) Veoum +500 — \Y;
4 Latch-up current at Ty = 85 °C I AT +100 — mA

' Parameter is achieved by design characterization on a small sample size from typical devices
under typical conditions unless otherwise noted.

MC9S08QES8 Series Data Sheet, Rev. 8
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3.6

DC Cha

racteristics

Electrical Characteristics

This section includes information about power supply requirements and I/O pin characteristics.
Table 7. DC Characteristics

Num| C Characteristic Symbol Condition Min. Typical' Max. Unit
Operating voltage
1 Vpp rising 2.0° 3.6 v
Vpp falling 1.8
All l/O pins, Vpp >1.8V, _ . .
C low-drive strength I oag = —2 MA Vop =05
OUtpUt hlgh VDD >2.7 V,
2 |P V Vpp — 0.5 — — \Y
voltage A0 pins,| O lLoag =—10 MA bb
high-drive strength
C g g VDD > 18V, VDD —05 _ _
lLoag = —2 MA
Output high
3 D current Max total I for all ports| IgnT — — — 100 mA
c All l/O pins, Vpp>1.8V, . . 05
low-drive strength I oag = 0.6 MA '
4 | p Output low . VoL Vpp > 2.7V, . . 05 v
voltage All l/O pins, lLoag = 10 MA
high-drive strength
C g g VDD >1.8 V, . . 05
lLoag = 3 MA
5 | D Output low Max total I, for all ports| | — — — 100 mA
current oL oLt
P i Vpp > 2.7V 0.70x V — —
6 Input high Al digital inputs| Vi bb bb
C |voltage Vpp>1.8V 0.85xVpp| — — v
P Vpp > 2.7V — — 0.35xV
7 Input low Al digital inputs| vy bD bo
C |voltage Vpp>1.8V — — 1030 x Vpp
g | c |mnput All digital inputs|  V — 0.06 x V — — mv
hysteresis gtatinp hys ' DD
Input . .
9 | P [leakage Allinputonly pins| |1y _ v or Vag — — 1 WA
(per pin)
current
Hi-Z
(off-state) All input/output _ . .
10 P leakage (per pln) ||oz| Vln = VDD or VSS 1 }.LA
current
Total
leakage
combined .
11 | P for all inputs All input only and I/O| lloztot! |  Vin= Vpp Or Vss — — 2 pA
and Hi-Z
pins
PUISD, | o i ail O pins other| R
12a | P |pulldown P PU, 175 — 52.5 kQ
resistors __than " Rep -
PTA5/IRQ/TCLK/RESET
MC9S08QES8 Series Data Sheet, Rev. 8
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Electrical Characteristics
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Figure 9. Typical High-Side (Source) Characteristics — Low Drive (PTxDSn = 0)
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Figure 10. Typical High-Side (Source) Characteristics — High Drive (PTxDSn = 1)

3.7  Supply Current Characteristics

This section includes information about power supply current in various operating modes.

Table 8. Supply Current Characteristics

Parameter Bus Vop . . Temp
Num | C Symbol Freq V) Typical Max | Unit (°C)
P 10 MHz 5.60 8.2
1 Run supply current Rlpp mA —40 10 85 °C
T |FEI mode, all modules on 1 MHz 3 0.80 —
T 10 MHz 3.60 —
> Run supply current Rlpp mA | —40 1o 85 °C
T |FEI mode, all modules off 1 MHz 3 0.51 —
T R | 1FGBII(I|_-IPZ 165 o
un supply current _ o
3 LPRS = 0, all modules off Rlpp 16 kHz 3 WA 4010 85°C
T FBELP 1051 —
16 kHz
T |Run supply current FBILP 7 -
4 LPRS = 1, all modules off; running Rlpp 3 pA | —401to0 85°C
T |from flash 16 kHz 21 —
FBELP

MC9S08QES8 Series Data Sheet, Rev. 8
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Electrical Characteristics

Table 8. Supply Current Characteristics (continued)

Parameter Bus Vbp .1 . Temp
Num | C Symbol Freq V) Typical Max | Unit C)
16 kHz
T |Run supply current FBILP 7 -
5 LPRS = 1, all modules off; running Ripp 3 pA | -40to 85°C
T |from RAM 16 kHz 73 _
FBELP ’
Wait mode supply current 10 MHz 570 - _ o
6 FEI mode, all modules off Wiop 1 MHz 3 590 _ WA | —401085°C
Wait mode supply current 16 kHz . _ o
/ T |LPRS = 1, all modules off Wioo | FgeLp 8 1 HA | 4010 85°C
P — 0.3 0.65 —40to 25 °C
C — 3 0.5 0.8 70°C
P — 1 25 85 °C
8 Stop2 mode supply current s21,, pA
C — 0.25 0.50 —40t025°C
C — 2 0.3 0.6 70°C
C — 0.7 2.0 85°C
P — 0.4 0.8 —40to 25 °C
C — 3 1.0 1.8 70°C
9 P |Stop3 mode supply current s31 — 3 6 A 85°C
C |no clocks active bo — 035 | 060 | | |—40t025°C
C — 2 0.8 1.5 70 °C
C — 25 5.5 85 °C
' Data in Typical column was characterized at 3.0 V, 25°C or is typical recommended value.
Table 9. Stop Mode Adders
Temperature
Num C Parameter Condition Units
-40°C 25°C 70°C 85°C
1 T |LPO — 50 75 100 150 nA
2 T |ERREFSTEN |RANGE =HGO =0 1000 1000 1100 1500 nA
3 T |IREFSTEN' — 63 70 77 81 pA
4 T |RTC Does not include clock source 50 75 100 150 nA
current
5 LvD! LVDSE =1 90 100 110 115 pA
6 T |ACMP! Not using the bandgap (BGBE = 0) 18 20 22 23 pA
7 T |ADC! ADLPC = ADLSMP =1 95 106 114 120 pA
Not using the bandgap (BGBE = 0)

' Not available in stop2 mode.

MC9S08QE8 Series Data Sheet, Rev. 8
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Electrical Characteristics

3.8 External Oscillator (XOSCVLP) Characteristics

Refer to Figure 12 and Figure 13 for crystal or resonator circuits.
Table 10. XOSCVLP Specifications (Temperature Range = —40 to 85°C Ambient)

Num| C Characteristic Symbol| Min. |Typical'| Max. | Unit
Oscillator crystal or resonator (EREFS = 1, ERCLKEN = 1)
1 c Low range (RANGE = 0) fio 32 — 38.4 | kHz
High range (RANGE = 1), high gain (HGO = 1), FBELP mode fhi 1 — 16 MHz
High range (RANGE = 1), low power (HGO = 0), FBELP mode fhi 1 — 8 MHz
Load capacitors 2
2 | D Low range (RANGE=0), low power (HGO = 0) C1Co See Note 3
Other oscillator settings See Note
Feedback resistor
Low range, low power (RANGE = 0, HGO = 0)2 — — —
3 D . . Rk MQ
Low range, high gain (RANGE =0, HGO = 1) — 10 —
High range (RANGE = 1, HGO = X) — 1 —
Series resistor —
Low range, low power (RANGE = 0, HGO = 0)? — — —
Low range, high gain (RANGE =0, HGO = 1) — 100 —
4 D High range, low power (RANGE = 1, HGO = 0) R — 0 — KO
High range, high gain (RANGE =1, HGO = 1) S
> 8 MHz — 0 0
4 MHz — 0 10
1 MHz — 0 20
Crystal start-up time*
Low range, low power ‘esTL — 600 —
5 C Low range, high gain — 400 —
. t ms
High range, low power CSTH — 5 —
High range, high gain — 15 —
Square wave input clock frequency (EREFS = 0, ERCLKEN = 1)
6 D FEE mode foxtal | 0.03125 — 20 MHz
FBE or FBELP mode 0 — 20 | MHz

Data in Typical column was characterized at 3.0 V, 25 °C or is typical recommended value.

Load capacitors (C4 C,), feedback resistor (Rg) and series resistor (Rg) are incorporated internally when RANGE = HGO = 0.
See crystal or resonator manufacturer's recommendation.

Proper PC board layout procedures must be followed to achieve specifications.

AW N =

MC9S08QE8 Series Data Sheet, Rev. 8
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Electrical Characteristics

Table 11. ICS Frequency Specifications (Temperature Range = -40 to 85°C Ambient) (continued)

Num| C Characteristic Symbol Min. Typical1 Max. | Unit

Resolution of trimmed DCO output frequency at fixed
Af — %f,
[ voltage and temperature (not using FTRIM) dco_res_t 0.2 £0.4 | %fgco

Total deviation of DCO output from trimmed frequency3

8 | C | Over full voltage and temperature range Afgeo_t — |-1.0t0 05| +2 | %fyeo
Over fixed voltage and temperature range of 0 to 70 °C 0.5 1
10 | C |FLL acquisition time* tacquire — — 1 ms
Long term jitter of DCO output clock (averaged over 2-ms
1 | ¢ [on9 = P (averag Ciitter — 0.02 02 | %lyeo
interval)
! Data in Typical column was characterized at 3.0 V, 25 °C or is typical recommended value.
2 The resulting bus clock frequency should not exceed the maximum specified bus clock frequency of the device.
3 This parameter is characterized and not tested on each device.
4

This specification applies to any time the FLL reference source or reference divider is changed, trim value changed or
changing from FLL disabled (FBELP, FBILP) to FLL enabled (FEI, FEE, FBE, FBI). If a crystal/resonator is being used
as the reference, this specification assumes it is already running.

Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fg .
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise

injected into the FLL circuitry via Vpp and Vgg and variation in crystal oscillator frequency increase the C jo, percentage
for a given interval.

1.00% -
% -
‘ ‘ —0:00% ‘ ‘ ‘ ‘ ‘ ‘
_ 60 -40 -20 D 20 40 60 80 100 120

g
c

2 -0.50% -
©
>
]
(=}

-1.00% -

-1.50% -

-2.00% -

Temperature

Figure 14. Deviation of DCO Output from Trimmed Frequency (20 MHz, 3.0 V)
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< fHIL—]

KBIPx

TRQ/KBIPx

- tyy—>

Figure 16. IRQ/KBIPx Timing

3.10.2 TPM Module Timing

Synchronizer circuits determine the shortest input pulses that can be recognized or the fastest clock that

can be used as the optional external source to the timer counter. These synchronizers operate from the
current bus rate clock.

Table 13. TPM Input Timing

No. C Function Symbol Min Max Unit
1 D External clock frequency frelk 0 feus/4 Hz
2 D External clock period troLk 4 — teye
3 D External clock high time tokh 1.5 — teye
4 D External clock low time ok 1.5 — teye
5 D Input capture pulse width ticpw 1.5 — teye

- trok »

< tokn —»

[
TCLK /

Lo
Figure 17. Timer External Clock

~—tcpw —
S '
TPMCHn
TPMCHn /
o~ 7
<—t|cpw—>

Figure 18. Timer Input Capture Pulse
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Electrical Characteristics
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Figure 19. SPI Master Timing (CPHA = 0)
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Figure 20. SPI Master Timing (CPHA =1)
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Electrical Characteristics
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Figure 23. ADC Input Impedance Equivalency Diagram

Table 17. ADC Characteristics (VREFH = VDDA’ VREFL = VSSA)

1

C | Characteristic Conditions Symbol | Min Typ Max Unit Comment

Supply current
ADLPC = 1
T | ADLSMP = 1 'opa - 120 - WA

ADCO =1

Supply current
T ADLPC =1 |

ADLSMP =0 DDA
ADCO =1

— | 202 — LA

Supply current
T ADLPC =0 |

ADLSMP =1 DDA
ADCO =1

— 288 — uA

Supply current
ADLPC =0
P ADLSMP =0 Ippa — 0.532 1 mA

ADCO =1

ADC High speed (ADLPC = 0) 2 3.3 5

P | asynchronous fADACK MHz ElA/iI:DACK =
clock source Low power (ADLPC = 1) 1.25 2 3.3 ADACK

MC9S08QES8 Series Data Sheet, Rev. 8
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Electrical Characteristics

Table 17. ADC Characteristics (VRerH = Vppa- VRerL = Vssa) (continued)

1

C | Characteristic Conditions Symbol | Min Typ Max Unit Comment
C')onve.zrsion' Short sample (ADLSMP = 0) — 20 — ADCK See QE8
P | time (including tanc cycles | reference
sample time) Long sample (ADLSMP = 1) — 40 — manual for
conversion
_ Short sample (ADLSMP = 0) — 3.5 — ADCK time
P | Sample time taDs | "
Long sample (ADLSMP = 1) — 235 — cycles | variances
—40°C-25°C — 1.646 —
D T:emp sensor m mV/°C
slope 25 °C-85 °C — | 1.769 —
Temp sensor o
D Voltage 25°C VTEMP25 — 701.2 — mV
Characteristics for devices with dedicated analog supply (28- and 32-pin packages only)
T 12-bit mode, 3.6> Vppp > 2.7 — | -1t03 | 25t05.5
T | Total 12-bit mode, 2.7> Vppa > 1.8V — | -1t03 | 3.0t065 Includes
unadjusted Etue LSB? tizatl
P | error 10-bit mode — +1 +2.5 quantization
P 8-bit mode — 0.5 1.0
T 12-bit mode — +1.0 -1.51t02.0
p | Differential 10-bit mode? DNL | — | 05 +1.0 LSB2
non-linearity
P 8-bit mode® — | +03 +0.5
. -2.5t0
T | | 12-bit mode — 1.5 575
ntegra 2
T | non-linearity 10-bit mode INL — +0.5 +1.0 LSB
T 8-bit mode — 0.3 0.5
T 12-bit mode — 1.5 2.5
p | Zero-scale 10-bit mode Ezs — | 05 +15 Lsg2 | VaDIn=
error Vssa
P 8-bit mode — 0.5 +0.5
T 12-bit mode — 1.0 -3.5t01.0
P | Full-scale error | 10-bit mode Ers — +0.5 +1 LsB? Vapin =
Vbpa
P 8-bit mode — +0.5 +0.5
12-bit mode — -1t00 —
p | Quantization 44 b mode Eq — | = 0.5 LSB2
error
8-bit mode — — +0.5
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Electrical Characteristics

Table 17. ADC Characteristics (VRerH = Vppa- VRerL = Vssa) (continued)

1

C | Characteristic Conditions Symbol | Min Typ Max Unit Comment
12-bit mode — 12 —
Input leakage Pad
D | orror 10-bit mode = — +0.2 +4 LSB? | leakage**
R
8-bit mode — | 041 1.2 AS
Characteristics for devices with shared supply (16- and 20-pin packages only)
T 12-bit mode Not recommended usage
Total Includes
P | unadjusted 10-bit mode Etue — 1.5 3.5 LSB? o
error quantization
P 8-bit mode — +0.7 +1.5
T 12-bit mode Not recommended usage
p | Differential 10-bit mode® DNL | — | =05 1.0 LSB2
non-linearity
P 8-bit mode® — | 03 +0.5
T 12-bit mode Not recommended usage
T | Integral 10-bit mode INL — | 05 +1.0 LSB2
non-linearity
T 8-bit mode — 0.3 0.5
T 12-bit mode Not recommended usage
p | Zero-scale 10-bit mode Ezs — | 15 +2.1 Lsg2 | VaDIn=
error Vssa
P 8-bit mode — +0.5 +0.7
T 12-bit mode Not recommended usage
P | Full-scale error | 10-bit mode Ers — +1 +1.5 LsSB? Vabin =
Vbpa
P 8-bit mode — +0.5 +0.5
12-bit mode Not recommended usage
p | Quantization 44 i mode Eq — | = 0.5 LSB2
error
8-bit mode — — +0.5
12-bit mode Not recommended usage Pad
a
D L”rf:rt leakage | 46 pit mode = — | 02 +4 LSB2 | leakage®*
R
8-bit mode — | 0.1 1.2 AS

T Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 1.0 MHz unless otherwise stated. Typical values are for reference
only and are not tested in production.

# 1LSB = (Vrern — VRer)/2"
3 Monotonicity and No-missing-codes guaranteed in 10-bit and 8-bit modes
4 Based on input pad leakage current. Refer to pad electricals.
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NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

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

5. THE COMPLETE JEDEC DESIGNATOR FOR THIS PACKAGE IS: HF—PQFN.

COPLANARITY APPLIES TO LEADS AND DIE ATTACH PAD.

5. MIN. METAL GAP SHOULD BE 0.2MM.
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NOTES.

1 CONTROLL ING DIMENSION:
2 DIMENSITONS AND TOLERANCES PER ANS|

MILLIMETER

Y14 .5M-1982 .
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DAMBAR PROTRUSION SHALL BE 0 08 TOTAL
THE DIMENSION AT MAXIMUM MATERIAL CONDITION.
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